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Official Opening of the Queenston-Chippawa 
Power Development 


Owned by the Municipalities of the Niagara District and Operated 
on their Behalf by the Hydro-Electric Power Commission 
of Ontario 


HE Queenston-Chippa- 
Development was 


wa 
formally opened on 
December 28, 1921,. in 


Yy 
7) 
Yi the presence of approx- 
imately two thousand 


representatives of the Municipalities 
in Ontario, who share the ownership 
of this, the greatest of Hydro-Electric 
developments. . 


Precisely at “PAieaP. M. eePremier 
Drury, assisted by Sir Adam Beck’s 
daughter, Miss Marion, put in motion 
the machinery which opened the gates 


of the turbine of the first unit put mto 
operation. The largest hydraulic 
driven. generator ‘of electricity meine 
World was put into operation after 
nearly five years of continuous effort 
by the engineering staff of the Hydro- 
Electric Power Commission of On- 
tet, 

The opening ceremony was brief. 
Sir Adam standing on the steps lead- 
ing to the big generator spoke in part 
as follows :— 


“T’m too filled, too full of pride, too 
thrilled with what is going to take 


eae 7 roe er a) a a3 
Miss Marion Beck, Premier Drury and Sir Adam Beck at the Power 
House Opening. 
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place for the people,”. said Sir Adam, 
ea tOpiiake any speecit -Mhis*igya his> 
ionic sections ot. the ‘country. One 
hundred years ago the armies of our 
people demonstrated on the heights 
above us what the British race. can 
do. ‘To-day with peace prevailing, the 
great peace conference under way, we 
are demonstrating one of the great- 
est natural assets in the country. It 
wil live a longetime to come: ” 


Sir Adam Beck spoke of the period 
of anxiety through which the execu- 
tive forces of the hydro undertaking 
had gone, the financial responsibility 
placed upon the Government, and paid 
tribute to the men who had worked 
out the details of the scheme. “The 
engineets aré ‘Canadians.. ~lheyorare 
our own boys, educated in our own 
universities. There were those who 
said they were amateurs, but now 
these boys can be accorded a position 
of eminence. They are freed vf all 
anxiety, treed of all. responsibility: 
Evidence of their efficiency is here— 
the greatest power plant in the whole 
world.” 


Premier Drury said, as he and Miss 
Marion Beck began to open the gates: 


“In opening this gate I do so in the 
hope and belief that the development 
will serve the people in a way never 
done before. The Government has 
not once hindered the progress in the 
development. Not once was the work 
halted despite great difficulties. I 
have faith and hope that in generating 
this power it will take care of the fin- 
ancial obligations incurred. In doing 
so I hope it will result in great ser- 
vice by, for and of the people.” 


The ceremony of putting this enor- 
mous machine into operation was most 
impessive, and as the speed of the 
machine increased a row of lights 
surrounding a great sign hung en the 
wall high overhead gradually increas- 
ed in brilliancy. The sign told its own 
SiO Lys: 


“QUEENSTON-CHIPPAWA DEV- 
PEO RNIN. ita i ARGHS 
Phy DRO-EIECURIC. | Bi AN = UN 
HES W.OR TED Wie TIA Bh Ca Pz 
ACELY, 600,000 HORSE POWER 


After the formal opening, the visi- 
tors were guests of the Hydro-Elec- 
tric Power Commission at a luncheon 
Siven mim) Ones Or the. rooms of the 
Power Plant, following which the 
speeches of the day were delivered. 
Sir Adam Beck was Chairman, and 
among those on the platform with 
him were: Premier Drury, Hon. Man- 
Doherty, Minister of Agri- 
Cuiitremhlomes biaery 1. Viton ss\ tit. 
ister of Mines; Hon. Walter Rollo, 
Minister of Labor; George Halcrow, 
M.P.P., Hamilton; Joseph Thompson, 
Wer et Ono ntonn We sGooper -a\k. bbs 
Welland; F.A. Gaby, Hydro-Electric 
Chief Engineer; H. G. Acres, Chief 
Hydraulic Engineer; Mayor E. S. Lit- 
tle, London Mayor-elect McGuire, To- 
ronto: I. L, Church, M.P.-elect, To- 
ronto.. ©..G@. Adams, Manager, Bank 
of Montreal, Toronto; Mayor H. P. 
Stephens, Niagara Falls; Senator 
John Derbyshire, Brockville; P. Ne 
Ellis, President, Niagara Falls Park | 
Commission; R. J. Fleming, Toronto ; 
Paul Schoellkopf, President, Niagara 
Falls Power Company, Niagara Falls, 
N.Y., J. W. Lyon, past President, On- 
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tario Municipal Electric Association, 
Guelph, and Samuel Carter, Guelph. 


Premier Drury in his address spoke 
of the cost of the Chippawa Develop- 
ment, and expressed his faith and 
hope that the project would take care 
of the financial obligations incurred. 
The Premier also spoke of Hydro mat- 
ters in general, and also various mat- 
ters in connection with the Hydro 
radials. 


Following the Premier’s address an 
engrossed address, together with a lov- 
ing cup, was presented to Sir Adam 
by the Ontario Municipal Electrical 
on the occasion of the 
official opening of the Queenston- 
Chippawa Development. Mayor-elect 
Alfred McGuire, Toronto, read it to 
the Hydro Chairman before an assem- 


‘Association 


bly of two thousand persons. 


Sir Adam Beck was greeted with 
cheers as he arose to speak, opening 
his address with the following words: 


“My heart is thrilled to-day,” he de- 
clared, “to think that our troubles and 
eur financial responsibilities, our en- 
gineering responsibilities, and all our 
doubts are at an end.” Sir Adam, as 
is his custom, paid the fullest meed of 
tribute to his Canadian Engineers, the 
Hydro staff, and all the workmen en- 
gaged on the project, whose loyalty 


and fidelity alone, he said, made suc-. 


cess possible to the people of the Pro- 
vince. 


Sir Adam explained that the ori- 
ginal estimate of $10,500,000 had been 
tor a plant of 100,000 horse-power 
with a maximum capacity of 180,000 


POUL oe 


horse-power. This plan was seen to 
be obsolete with the increasing demand 
for power, and the right-of-way was 
increased to allow for two such canals 
as the one which is already built, and 
the canal itself was enlarged to give 
three times the capacity of the original 
canal. ‘There had been an increase of 
No human being could foresee it. Yet 
$30,000,000, due to war conditions. 
No one regretted this more than he. 
the carrying charges of this increased 
cost of $30,000,000 if spread over the 
1,500,000,000 kilowatt hours made pos- 
sible by the initial development, would 
add less than one-sixth of a cent to 
the cost of each kilowatt hour, and it 
is added that most of the Municipali- 
ties show surpluses from their Hydro 
operations sufficient to carry this ex- 
tra cost on present revenues without 
increasing the present rates to the con- 
sumers. 


Sir Adam reviewed briefly some of 
the difficulties which had been over- 
Come, Up) Toe the epresent stimme sae 
warned the municipal representatives 
against any effort to create a municip- 
ally controlled Commission, which. 
would never suffice, he said, to manage 
the diversity of interests represented 
in the power and proposed radial pro- 
jects. The setting up of such a muni- 
cipal commission, he said, meant the 
ultimate ruin and smashing of Hydro 
development. Very emphatically also 
he stressed the ownership rights of the 
Municipalities to the great undertak- 
ing which they had ‘created. They 
were the creators and owners of the 
system, he said, and beyond certain 
responsibilities were entitled te con- 
tinued ownership. 
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THE QUEENSTON-CHIPPAWA PowER by the various interested municipali- 


DEVELOPMENT 


~The consummation of a great public 
undertaking, such as the Queenston 
Chippawa Power Development, is as- 
suredly an event of singular impor- 
tance, especially to those who will 
participate most directly in its benfits. 

The 28th of December, 1921, will 
coubtless be a memorable date in the 
annals of the Province of Ontario, be- 
cause it marks the attainment of an 
Opjectalone desired. sAiter vyears-ot 
effort by municipalities, working 
through the agency of their Hydro- 
Eiectric Power Commission, there has 
now been made available at cost an 
acequate supply of electrical energy 
tor the service of the public, and from 
the Queenston-Chippawa Development 
the municipalities of Ontario will ob- 
tain electrical power at rates unparal- 
leled in any similar area in the world. 


It is fitting, therefore, on this occa- 
sion of the first operation of the power 
equipment of the Queenston-Chippawa 
Development, to review some of the 
prominent circumstances incident to 
ihe inception and execution of the pro- 
TECE 


Although-as early as 1900, a few 
prominent business men in south-west- 
ern Ontario commenced agitation look- 
ing towards the securing of power 
from Niagara Falls in order to meet 
the increasing demands for cheaper 
power on-industrial centres at that 
time chiefly dependent for their pow- 
er upon imported coal from the Unit- 
ed States, it was not until 1903 that 
the Government of the Province of 
Ontario authorized the appointment, 


ties, of a Commission to investigate 
and report upon the proposal that 
Niagara Power be supplied for muni- 
cipal and industrial purposes. The 
report being duly prepared showed 
that the proposition promised success. 
Consequently, mi 1906, the Provincial 
Government created the Hydro-Elect- 
ric Power Commission of Ontario to 
act on behalf of the Province as Trus- 
lees tor ‘mtinicipalities, vands ine ‘due 
course legislation was extended em- 
powering the Commission to proceed. 


When the Hydro-Electric Power 
Commission began marketing power 
to meet the growing municipal and in- 
dustrial needs of south-western On- 
tario, the contract it made for the de- 
livery of 100,000 horsepower was re- 
ferred to as an evidence of ill-advised 
procedure, but within five years the 
whole 100,000 horsepower had been 
marketed. As additional power was 
provided there were always those— 
and they were not without influence— 
who proclaimed that the limits of 
sound judgment had been exceeded. 
When the Commission found it desir- 
able to purchase the Ontario Power 
Company’s Niagara Plant and the 
Central Ontario Water Power System 
at an outlay involving about thirty- 
eight million dollars, the cry was rais- 
ed that such expenditure was improvi- 
dent and could never be justified. It 
was challenged, how could such large 
quantities of power be marketed in 
the: districts available? In 1914, just 
prior to the War, it was contended 
that the Commission would be unable, 
within a reasonable period, to market 
its unsold power. The vital part which — 
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this power subsequently played in the  evre, it was confidently asserted by 
War does not need to be enlarged up- parties whose opinion carried weight, 
on at this time. After the War, how- that the dropping of the War power 
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Bird's-eye view showing intake from Niagara River above the Falls, with 
I’elland River section in foreground leading water to Control Works ot uh er 
end of Canal, which stretches to Power House at Queenston, where see 

returned to the lower Niagara River. } 
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Canal as excavated 


Solid Rock, showing Concrete Lining at bottom and 


Earth Slopes above. 


loads would surely cripple the operat- 
tions of the Commission, but it soon 
transpired that all these dropped loads 
were quickly re-absorbed and the Com- 
nussion found itself again wrestling 
with problems arising from an acute 
shortage of electrical energy. 


Notwithstanding the fact that oppo- 
sition of this kind was being encount- 


ered, the Commission, basing. its out- 


look upon its knowledge of underly- 
ing governing factors, felt it necessary 


as early as 1913 to provide for still 
larger power demands by preparing 
plans for a new development at Niag- 
ara Falls. ‘These provisions have since 
taken the form of the Queenston-Chip- 
pawa development, now com- 
mences to supply power and is design- 
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horsepower. This output the Commis- 
sion expects to see absorbed as it be- 
comes available for commercial use. 


GrowTH OF COMMISSION’S MARKETS 


The growth of the operations of the 
Hydro-Electric Power Commission 
has been remarkable. From supplying 
twelve municipalities in 1910 from a 


single transmission system, its opera- 
tions have expanded until now in 
1921, from eleven distinct systems, 
the Commission is supplying under 
contract 280 municipalities and, in ad- 
dition, numerous large corporations. 


The following table ‘indicates the 
growth in demand for hydro-electrical 
energy on the Commission’s Systems : 


GROWTH IN DEMAND FOR HYDRO-ELECTRIC ENERGY 


(Hydro-Electric Power Commission of Ontario) 


ae 5 57. NUMBER OF CUSTOMERS TOTAL LOAD FOR OCTOBER 
etahtct | Temi | cate | Garey | gailen 

1 Uce. en 10 750 

| Oot ee eeiera ste 26 15,214 

LO) 2 eee ee 36 34,967 le OR 

1D) 3 ae ee sy / 65,689 45,502 

BS ee ace ate eo 82 2 96,844 76,977 

Oe hie = ty fhe 18 120,828 103,959 

[Gs ce tae ee 166 us, 148,732 167,661 

Teo Leese eee ia 34 170,916 266,214 333,399 

LO) Gu eo eee 193 4| 183,987 Pies ews 16,597 

[eee oe see 208 42 216,086 262,281 328.175 

| OO eee oo a DA 43 244,388 ZOoo FZ 355,798 

LD eee eres: 236 44 265,000 305,247 375,010 


* Central Ontario System purchased by Provincial Government and operated by 
the Hydro-Electric Power Commission. . 
t Ontario Power Company taken over by Hydro-Electric Power Commission. 


Uské oF ELECTRICITY RAPIDLY IN- 


CREASING 


It is only a few years since electri- 
city was a luxury within the reach of 
a relatively small proportion of the 
public, but since its cost has been re- 
duced from about 10 or 12 cents per 
kilowatt hour to: about 2 or 3.cents per 


kilowatt-hour, electricity has become a 


common commodity of the people. Up- 
on the part of the general public there 
is a greatly increased demand for elec- 
trical energy. Electrical devices for 
domestic service, which even a few 
years ago were a novelty, have now 
become staple articles of every-day 
New for  elect- 
rictity in the mechanical and industrial 


UiSe. applications 


arts are constantly being discovered. 
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In Ontario the use of electrical ap- 
_pliances is greatly promoted by the 
lew cost of energy. In most of the 
Hfydro Municipalities, and for less 
than $1.00 per month, the average 
family may take full advantage of the 
cleanliness, convenience and safety of 
electric lighting, while for a small ad- 
ditional cost, electric fans, irons, vacu- 
tim cleaners, toasters and certain 
classes of light cooking appliances may 
be utilized. Cooking by electricity, 
although not yet in very general use, 
is becoming increasingly popular. 


The indirect benefits derivable from 
cheap power, however, are far in ex- 
cess of what may be styled the im- 
mediate and more direct benefits as 
reflected by low bills for electric light 
or for electric power. For instance, 
the manufacture, sale and installation 
of electrical appliances, provide em- 
ployment and profit for many. 


It would be impossible here to make 
anything like a complete enumeration 
of the vast number of electrical appli- 
ances, devices, and machinery which 
are in every day service. Suffice it io 
say that electricity in its manifold ap- 
plications lightens the labors of all 
classes of the community, contributes | 
more than any other agency to raising 
the standard of living and saves money 
for manufacturers, business men and 
householders. 


Power ACTUALLY AVAILABLE 
ATTRACTS LARGE INDUSTRIES 


It has been the experience that a- 
bundant supplies of cheap power ac- 
tually available undoubtedly attract 
large basic industries, and the estab- 
lishment of these, as in the case of 
Niagara and - other = large power 
centres, inevitably results - in. the 
establishment also of. new by-pro- 


Looking up a portion of the Canal, with Concrete Lining completed. Note 
: group of nen im distance. 
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Completed Rock Section of Canal as seen from the bottom, with Concrete 
Lining, and showing Niagara, St. Catharines and Toronto Railway Bridge. 


duct industries—which in turn give 


rise to increase in population, tran- 
general prosperity 
such as would not have been created 
without there first 


supphes of 


sportation, and 


being available 
large cheapawciectricat 


energy. 


The HydroElectric Power Commis- 
sion has been handicapped hitherto, in 
not having had readily available suffi- 
ciently large blocks of electrical energy 
apart from those required for muni- 
cipal and general industrial purposes 
—after the manner in which electricity 
has been available in certain other de- 
veloping centres. This state of affairs 
has now been remedied by the great 
Cueenston-Chippawa Development. 


DESCRIPTION OF TITE DEVELOPMENT 


Let us now consider the outstand- 
ing characteristics of the Queenston- 
Chippawa Development, every feature 


of which has been designed with the 
express object of producing power 
most efficiently from the available 
water at the lowest possible cost. 


Before proceeding, it should be 
clearly understood that the Queenston- 
Chippawa Development, in its present 
condition is a much larger installation 
than that contemplated in 1915 when, 
under the exigencies of war condi- 
tions, it was proposed to construct a 
power development and canal with an 
initial capacity of only 100,000 horse- 
power and an ultimate capacity of 
190,000 horsepower at a cost, for the 
initial development, of $10,500,000— 
a figure which, however, under the 
conditions which soon afterwards pre- 
vailed, owing to the War, would have 
become $29,000,000. 

When the crisis of the war passed 
in July of 1918, and peace came in the 
following autumn, it became necessary 
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1o reconsider the status of the pro- 
ject, and transform it as far as possible 
from a war measure, designed to meet 
an urgent and immediate need, to a 
commercial scheme embracing the ele- 
ments both of true conservation and 
of ultimate maximum economy in the 
production of power. Space is not 
available to cover the steps of this 
transformation in detail, but it result- 
ed in the final development as it stands 
to-day, with permanent works designed 
for the installation of plant up to an 
aggregate capacity of at least 550,000 
lorsepower, the initial development 


being 275,000 horsepower. 
THE SCHEME AS A WHOLE 


The general scheme of development 
comprises an intake structure in the 
Niagara River at Chippawa; the deep- 
ening and widening of the Welland 
River between Chippawa and Mont- 


rose, a distance of 41%4 miles; the con- 
struction of a canal 8% miles long 
from Montrose to the forebay and 
Screcnnolse at a pot Zon the clift 
about a mile south of the village of 
Queenston; and the construction and 
equipment of a power house in the 
gorge immediately below the forebay. 


INTAKE 


The vital requirement of a power 
development supplying the needs of a 
large community is continuity of ser- 
vice, and one of the most frequently 
recurring obstacles to securing this 
end in Canada is the annual formation 
and flow of ice. This is a particularly 
aggravated form of trouble in the case 
of the Niagara River because the large 
fields of ice which form along the 
shores of the comparatively shallow 
Lake Erie are all discharged through 
the river each. spring. It was only 


Placing concrete lining on rock sides of Canal. Completed sections 40 feet in 
length in foreground with mixing plant and forms in distance. 
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after a long series of tests and experl- 
ments on large sized models had been 
made, that a design of intake was 
evolved which will operate satistactor- 
ily to keep the plant absolutely free 
from this 1ce menace. 


At the present time a large area of 
the river bed has been unwatered by 
the construction of coffer-dams, but 
the actual building of the intake struc- 
ture within this area has been deferred 
until next season. In the meantime, 
water to operate the plant will enter 
the Welland River portion of the canal 
through the North Channel between 


Hog Island and the shore. 
CANAL 


"he cross section of the canal was 
fixed only after a long series of calcu- 
lations had been made in order to de- 
termine the lowest cost for the maxi- 
mum amount of power. In the present 
canal the total loss of head from Chip- 
pawa to Queenston when operating at 


full capacity will not exceed 12 feet. 


\xisting power developments on the 
Niagara River have only utilized that 
portion of the total fall of the river 
which occurs in the vicinity of the 
i’alls and, for the most part, even this 
amount of head has been inefficiently 
utilized; but the basic conception. of 
ihe Queenston-Chippawa Development 
is the utilization of the greatest pos- 
stble amount of the total fall of the 
Niagara River between Lake Erie and 
Lake Ontario at the highest possible 
cfticiency. Of this total fall of 327 
feet, about 10 feet occurs in the upper 
Niagara Lake Erie to 
Chippawa and in the lower river from 


River from 
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Queenston to Lake Ontario; these 10 
feet it is impossible to reclaim for pow- 
er purposes. Of the remaining head, 
about 12 feet are required to convey 
the water through the canal. 


From the foregoing it will be seen 
that the average head actually avail- 
505 sicor 
which means that for every cubic foot 
of water that flows through the canal 
per second 30 horsepower will be de- 
veloped. That this is a great forward 


at the yower house 13 
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step in economy is apparent from the 
fact that only 16 horsepower is obtain- 
ed from each cubic foot of water flow- 
ing per second in the most efficient 
of the present three plants on the 
Canadian side of the river at Niagara 
Falls. From Montrose, on the Wel- 
land River, where the canal proper 
begins, the first mile was: dredged 
through earth and is similar in section 
to.the Welland River cut; from this 
point the canal, which runs in a gene- 
1al northerly and easterly direction, is 
all in rock with the exception of the 
built-up, rock-filled section 2,500 feet 
long, adjacent to the Niagara Whirl- 
pool. The lower end of the canal 
opens up into a triangle-shaped fore- 
bay cut into the rock at the top of the 
clit. - Where the canal is ime nocketne 
sides and bottom are lined with con- 
crete for the purpose of increasing its 
carrying capacity by virtue of the 
smooth surface thus obtained. It was 
estimated that the capacity of the 
canal will be increased 20 per cent. by 
means of the lining, but in view of the 
exceptionally fine quality of the work 
as actually constructed, it is now evi- 
dent that an even greater increase in 
flew will be obtained. 
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Punone tie, special features of the 
cenal may be mentioned the massive 
electrically-operated Control Gate lo- 
cated near Montrose, for controlling 
the flow in-the Canal; the deep exca- 
vation at lLundy’s Lane crossing, 
where the bottom of the canal is 143 
feet below the level of the ground; the 
rarious railroad and highway crossings 
over thew canal and, the Whirlpool 
section.” Ihe last named is that part 
of the canal which crosses over an old 
gorge, the bottom of which was large- 
ly composed of quicksand, Tlie con- 
struction of the canal across the valley 
was accomplished by first filling the 
whole gorge with rock, excavated 
from=other parts of the -canai, and 
then allowing this rock-fill to come to 
a final settlement; after this it was ex- 
Cavated= Or athe 2Ganial section. and 
faced with heavy reinforced concrete 
lining. 


Where the canal enlarges into the 
torebay a triangular concrete structure 
has been erected which acts as a diffus- 
er to smooth out any turbulence of 
the water as it enters the forebay. The 
dimensions and shape of this diffuser 
were only determined after an involv- 
ed study and a series of experiments. 


SCREEN HousE 


The permanent screen-house subs- 
tructure, to accommodate nine gener- 
ating units, which extends across the 
lower end of the forebay, is completed. 
This heavy reinforced-concrete struc- 
ture. forms a dam at the end.of ‘the 
forebay and contains the moulded en- 
trances to the penstock or pipes which 
convey the water down the cliff to the 
turbines. The sectional drop-gates 
for closing off each penstock, and the 
screens for clearing the water of all 


trash, are located in the 


floating 


Power Canal showing change in shape of the Canal as it passes from vertical 
faces of rock cut to sloping sides of Whirlpool section. 
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screen-house, and an overflow ice- 
chute, provided with a motor-operated 
gate which can be lowered beneath 
the surface of the water, is installed at 
the south end. The screen-house sup- 
erstructure has been erected to accom- 
modate six units, and is be ns provid- 
ed with a temporary wall at the north 
end in order that the first five units 


may be operated. 
PowER House 


The building required to house the 
ecuerating and transforming equip- 
for tae completed development 
will be of majestic proportions the total 
length will be 650 feet, while the roof 
will be 160 feet above the river level 
and the entire height from the bottom 
of the tail-race to the highest portion 
of the building is only slightly less 
than 200 feet. ‘The whole structure 
is composed entirely of fire-proof mat- 
erials—concrete, brick and steel. In- 
as much as the whole of the biulding is 
not required at present, the superstruc- 
ture as constructed to-day is only one- 
fourth of the ultimate length. 


nient 


In order to obtain sufficient area 
under the turbines to permit the spent 
water to discharge into the river, it 
has been necessary to excavate the 
rock for a depth of 25 feet below the 
surface of the river. To enable this 
work to be done “in the dry,” the rock 
shore adjacent to the river was left 
undisturbed so that it formed a dam 
between the river and the work. It 
proved to be very watertight, only one 
small pump, operating intermittently, 
being required to maintain the work 
free from the usual water difficulties. 
This favorable circumstance enabled a 


lugh quality of foundation work to be 
done in this vital part of the plant and 
at the same time afforded an excep- 
tional opportunity to make a thorough 
examination of the underlying rock 
strata, which proved to be dense and 
sound. At no point was any sign of 
settlement apparent. 


HyprauLic EQuIPMENT 


Each penstock after it enters the 
power house is provided with an auto- 
matically-operated Johnson valve, 
which controls the flow of water to the 
turbines, which are of the vertical, 
single-runner type, each being of 60,- 
000 horsepower, are the largest in cap- 
acity of any hydraulic turbines ever 
built. Before they left the works of 
the manufacturers they were subjected 
to an hydraulic test of double the pres- 
sure under which they will operate. An 
hydraulic governor system is installed 
which will maintain constant speed on 
sach turbine regardless of the varia- 
tions in the demand for power. 


ELECTRICAL EQUIPMENT 


The generators, of which there are 
two installed at present, and of which 
three more are in process of manu- 
facture, are the largest and heaviest in 
the world. The entire weight of the 
revolving parts of each generator and 
turbine is carried on a thrust-bearing 
mounted in a housing above the gen- 
erator proper, the bearing being desig- 
ned to sustain a weight of one million 
pounds. The heaviest part of a gener- 
ator weighs 300 tons, and its removal 
requires the joint use of the two 150- 
ton cranes which have been installed 
in the power-house. 
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Every generator is cooled by air, 
which may be obtained either from 
outside or from inside the generator 
room, as desired, and it is a point of 
intrest to note that the weight of air 
required by each generator within the 
Diiciespace, or two and a halt hours, 
is 690 tons-——equal to the total weight 
of the generator itself. The speed at 
which each generator is designed to 
run is 18714 revolutions per minute. 


An exciter, direct connected to the 


shaft of each generator, is mounted 
over the thrust-bearing mentioned 
above. 

Electric power is generated at 12,- 
000 volts, the frequency being 25 cy- 
cles. The power from each generat- 
ing unit passes through 12,000-volt oil 
circuit-breakers and busses to a bank 
of 3-15,000 kilovolt-ampere transform- 
ers, by which the voltage is increased 
from 12,000 to 110,000. The high- 
voltage power then passes through 
the oil circuit-breakers and _ busses, 
located in the upper rear section of 
the building, to the roof, where the 
station circuits are connected to the 
transmission lines, which, on leaving 
ihe station, pass up the aace.of the 
cliff over the screen-house and fore- 
bay and radiate. thence in different 
directions. 

Power for operating the station 
lights, pumps, cranes, elevators, etc., 
is obtained from two service genera- 
fore, eachhaving 2 capacity ot 2:500 
horsepower ; either of these is capable 
of supplying the entire demand of the 
station. 

The control room will eventually be 
located above the generator room over 
Units Nos. 4, 5 and 6, but as this por- 


tion of the building is not yet erected, 
it has been necessary to provide a tem- 
porary control room in the service sec- 
tion for present needs. 


Access to the power house will be 
provided by means of a high-speed ele- 
vator running from the screen house, 
and by a tunnel which will enter the 
power house near the top. A second 
elevator in the station will give access 
to all floors. 


SOME STRIKING FEATURES 


The total length of the canal is 12- 
‘4 miles. At one point the bottom of 
the canal is 145 feet below the original 
ground level. The maximum depth of 
cutting in earth was 80 feet and in 
rock, 85 feet. The width of the finish- 
ed rock-cut portion of the cana! is 48 
feet and the depth of water is from 
35 to 40 feet. 

The amount of material excavated 
from the canal proper is over 17,000,- 
000 cubic yards of earth and rock; 
the earth excavation amounts to 13,- 
200,000 cubic yards, and the rock ex- 
cavation to 4,182,000 cubic yards. Con- 
crete to the amount of 450,000 cubic 
yards has been used in the construc- 
tion of the canal; in June, 1921, 62,- 
GOO cubic yards of concrete were pour- 
ed in 25 working days. 


Preliminary work on the canal was 
commenced in May, 1917, active ex- 
March, 1918, and the canal was com- 
pleted in December, 1921. At one 
time 8,100 men were employed on the 
construction work. 

The carrying out of operations of 
such magnitude necessitated the crea- 
tion of new engineering appliances, 
such as large shovels and special con- 
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crete forms. To handle excavated ma- 
terial 82 miles of standard gauge rail- 
road track were laid. Trains were 
hauled by 50 locomotives the majority 
being electrically driven. ‘The excava- 
tion was carried out with the aid of 
14 shovels, most of which were elec- 
trically operated, and 5 of which are 
larger than any heretofore built; each 
of the large shovels was capable of 
loading a car of 20 cubic yards capa- 
city, standing 60 feet above the shovel, 
in 14% minutes; it could excavate a 
for an house in 4 


cellar average 


minute. 


During the construction of the 
canal, which passes beneath many of 
the main trunk railways on the Niag- 
ara frontier, the work of excavation 
was carried on and bridges were built, 
without any delay to traffic. 


War ConpDlITIONS INCREASE Costs 


It will be recalled that the original 
project for the Queenston-Chippawa 
Development contemplated the produc- 
tion of 100,000 horsepower. Later on, 
when the necessities of the war were 
making increased demands upon the 
power supply, and when, at the same 


Cross-section through Screen House 
down face of cliff with 


and Power House, showing pipe-line 
transmission lines above. 
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time, it became evident that the future 
demands for electrical energy for 
widespread use for municipal, indus- 
trial and commercial purposes would 
be heavy, the whole Queenston-Chip- 
awa project was reviewed in the light 
of the altered conditions. 


In view of all the facts, it was 
found best to provide for an initial 
development of 275,000 horsepower, 
a complete canal installation for a con- 
tinuous capacity of 550,000 horsepow- 
er, and an ultimate capacity of 650,000 
horsepower. When completed, this 
project will have cost about $30,000,- 
O00 more than it would have cost had 
it been carried out under the condi- 
tions of low cost of labor and mater- 
iaiseprevailine in 1913 and- 1914, It 
‘may be asserted, therefore, that as a 
result of conditions brought about by 
the War the Queenston-Chippawa 
Plant has actually cost at least $30,- 
000,000 more than it would have cost 
if constructed under the prevailing 
market conditions of 1913-1914. 


When, however, this extra cost is 
viewed from a proper buisness stand- 
point and carefully analyzed, it be- 
comes evident that, after all, the net 
result to the consumer is not of ser- 
1ous moment, although the sum itself 
at first sight appears formidable. 


When it is considered that the ini- 
tial installation of 275,000 horsepower 
of the Queenston-Chippawa Develop- 
ment will yield in round figures 1,500,- 
000,000 kilowatt-hours per year, it is 
at once apparent that even several mil- 
lion dollars spread over such a large 
number of kilowatt-hours will cause 
but a small increase in the price to be 
charged for each kilowatt-hour. 


For this increased cost of $30,000,- 
O00 the annual carrying charges to 
cover interest and sinking fund—and 
even including depreciation charges— 
if spread over the 1,500,000,000 kilo- 
watt-hours, would only add less than 
one-sixth of a cent (0.1544c.) to the 
cost of each kilowatt-hour. 


The electric departments of practic- 
ally all the Hydro municipalities have 
been accumulating substantial yearly 
surpluses from the beginning of their 
operation. In fact, of the municipali- 
ties comprised in the Niagara System 
in 1920, those which accumulated sur- 
pluses included about 90 per cent. of 
all the consumers. These surpluses 
ranged from a few dollars to about 
twenty dollars per horsepower per 
year. In these municipalities it would 
be possible to meet the additional cost 
of one-sixth of a cent per kilowatt- 
hour out of present revenues, without 
in any degree raising the existing local 
fates 10, CONSUMES. 

If the development were fully com- 
pleted and the balance of the work 
could be executed under normal busi- 
ness conditions, then the increased cost 
of one-sixth of a cent per kilowatt- 
hour would immediately be halved. 
The extra cost, however, has here been 
considered in its most unfavorable as- 
pects: 


the fund 
charges of the Queenston-Chippawa 
Development only, it may be stated 
that when the delivery of 250,000 
horsepower from the Queenston-Chip- 


Disregarding sinking 


pawa Plant issreached) then the aver- 
age cost of Niagara power at the gen- 
erating plants at Niagara will be ap- 
proximately $15.00 per horsepower- 


18 TORE is deel Lay 


MTTTTTTTTITTTTTTTTT TTT TTT TTT TTT TTT ECC COCO LECCE CCC LOL 


year. Due to the fact that certain 
low-priced power contracts were nec- 
essarily acquired in the taking over of 
the Ontario Power Company, the cost 
of power at Niagara to the municipali- 
ties will be increased over this figure 
by about $1.00 per horsepower-year. 


It should be remembered that, under 
no circumstances, is this extra charge 
borne by anybody except the munici- 
palities and their consumers, who have 
assumed the full responsibility for the 
Queenston-Chippawa Development. 


PROSPECTIVE MARKETS 


The Hydro-Electric Power Com- 
mission believes that the 250,000 horse- 
power of Queenston-Chippawa 
Development, which will be ready by 
ine Gist oi, December 1927 will abe 
tuarketed as soon as it becomes com- 


the 


mercially available, and it is expected 
that almost 
units will have to be ordered for the 


immediately additional 
power house. 


Under anything like a return of 
normal business conditions there is a 


large electrical load awaiting the 
Cueenston-Chippawa Plant. By way 


of explanation it may be stated that the 
Commission, in addition to the 50,- 
O00 horsepower procured under con- 
tract from the Canadian Niagara Pow- 
er Company, is now obtaining under 
temporary agreement from _ outside 
sources in the Niagara District, 91,- 
Q00 horsepower. The Hydro-Electric 
Power Commission is under contract 
{o supply when demanded by munici- 
palities and other customers, 80,000 


horsepower. The increased power de- 


mands for the year 1922 over the year 
1921, may conservatively be estimated 
at 25,000 horsepower, in view of the 
fact that the demand of the year 1921 
over 1920 was between 60,000 and 70,- 
000 horsepower. It is manifest, there- 
fore, that with the purchased 91,000 
horsepower, plus the customers’ 80,- 
000 horsepower, plus the 1922 estimat- 
ed 25,000 horsepower there awaits 
under normal conditions a load of over 
200,000 horsepower to be carried by 
the Queenston-Chippawa Development 
by the close o1lo22 


When one contemplates the unani- 
mous decision given by the municipali- 
ties at the polls of 1917, to assume— 
under the Ontario Niagara Develop- 
ment Act—the direct responsibilty 
for acquiring and developing power at 
Niagara, and moreover, when present 
circumstances are regarded in the light 
of the comments made in the fore- 
going statement, the municipalities of 
the Niagara District are to be highly 
congratulated on their enterprise and 
courage in initiating and carrying to 
completion this Queenston-Chippawa 
Development. 


The Hydro-Electric Power Commis- 
sion of Ontario, as trustee for the 
municipalities, believes that the future 
will more than justify the municipali- 
ties in the course they have taken, and 
the Commission further believes that 
no single factor will contribute more 
tc the wholesome growth of the Pro- 
vince of Ontario than the economical 
usage of the power which will now 
become available as a result of this 
great municipal undertaking. 
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The Natural Foundation Laws of Service 


Hea RElivingesim, te 
realm of law, not luck. 
All life is a sequence of 

I hold an object 
in my hand and sudden- 
ly. release it, Unless 
impediments prevent, it will go straight 
to its attraction—Mother Earth. This 
is perfectly natural and never varies, 
never changes. If I step out of my 
window, sixteen stories above the 
street, I do not break any law, but the 
law proceeds to break me. And we 
use words loosely when we say we 
break the law, because we don’t. It 
would make no difference if the Presi- 
dent of the United States stepped out 
of my window. The law would like- 
wise break him on the pavement below, 
because man did not make this law 
and man cannot break it. 


law. 


The laws that underlie the principle 
of service are just as perfect and just 
as realeas the law. of attraction, and 
that men do not recognize this to be 
Mmiemaoes not alter the iacts. Men 
have been attempting in the past 
through organizations and individual- 
lv to break some of these natural laws, 
and the result has always been the 
breaking of themselves. 


The serving of the public is a sub- 
ject that has been discussed before 
many gas and electric conventions by 
many individuals. Bulletins have been 
written treating of the effects rather 
than of the causes, and the reason 
for the “upside-downess” and the “in- 


side-outness” of business conditions is 


the simple fact that institutions serv- 
ing the public have had their eye upon 
and set their ambitions on effects rath- 
et than causes and have failed to take 
care of the means that naturally lead 
to the end. 


It is perfectly natural for objects to 
erayitate to the earth, | lt is no more 
natural, however, than for the public 
to gravitate to the concern that rend- 
ers service. Like attracts like, and 
this truth is so simple and yet so im- 
portant that institutions overlook the 
real issue. 


PURLICTEAVS THE BILLS 


Employers have been trying to see 
hew much they can get and how little 
they can give. Employees, likewise, 
have been trying to see how much they 
can get and how little they can give. 
The result has been a composite gett- 
ing without the composite giving, and 
the public, being human and paying 
ihe bills, has felt this condition very 
keenly, which has resulted in the form- 
ing of prejudiced judgements and has 
torn away some of the concrete of 
confidence on which the public service 
corporations must at all times stand. 


In other words, the books in the 
mathematics of life are out of balance. 
Some such spirit as this might be il- 
lustrated in the case of a fellow who 
appealed to the head of an institution 
noma (OO. = Elise firsty question tothe 
employer was: “How much will you 
pay me?’ The employer replied that 
he would pay him all that he was 
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worth. The man’s answer was: 
“Nothing doing! I am getting more 


than that now.” 


[his “principle of service” does 
not stop with the public service cor- 


porations. It is a universal principle 


—one that applies to the animal 
world, the vegetable world the 
mineral world and even to th 


banker, and the violation of this prin- 
ciple has and always will mean heavy 
penalties. Let me illustrate in a simple 
way the mathematics of life as I see 
them, by making use of these two 
triangles : 


Triangle No. 1 has for its right side 
right quantity of work, right quantity 
of giving. One naturally expects when 
he pays “for service sthat #the, right 
quantity will be delivered, and a safe 
rule for all individuals connected with 


business in order to be sure that this 
sidé of the triangle 16 “of whe right 
dimension is to do a little more than 
is absolutely necessary. The left side 
of the triangle represents right quality 
The 


base of the triangle represents the 


of work or service rendered. 
mode or manner in which the work is 


delivered. 


To apply this idea in a practical 
way: A bookkeeper may do all the 
work that is required of him and even 
more. He may work long hours, and 
faithfully, but if the quality of his 
work is not satisfactory, he is of no 
the institution. 
\gain, he may do his work without 
making any errors, but if he doesn’t 


ao enough work, again his value is 


particular value to 


materially lessened and he cannot ren- 
der service. Another bookkeeper may 


be a hard worker, his 
work may be right and his quality of 
work may be right, he makes no mis- 
takes and is thorough in the work he 
does, but his rendering 
that service, his mental attitude to- 
ward those with whom he works, his 
kabits and so forth, his mode of con- 
duct, may be off. In that event the 
two other sides of the triangle are 
killed. Invorder, =thereicre, sion eau 
individual engaged in human activity 
io render serviceshe must Waverton: 
quantity, right quality and right mode 
of conduct. 


quantity of 


manner of 


I know of a farmer who owns a 
dairy of high-grade cows, all register- 
ed, and while showing a friend of 
mine through his barn one day the 
friend observed on the stanchions of 
different cows letters—Q.Q.M. On 
some stanchions there was just one, 
on others there would be two Q’s, and 
so forth. So he asked what. they 
meant, and the farmer explained it 
in this manner. Pointing to a cow No. 
1, he said: “Here is a cow that gives 
a lot of milk. Her quantity is most 
excellent, but her milk is bluer than 
a whetstone. She tests less than 3 
per cent. and her quality is off. There- 
ore, she is going to get it in the neck.” 
To another cow he pointed and said: 
“Here is a cow that gives the richest 
milk of all the cows in the barn, but 
she doesn’t give enough milk to pay 
for the feed she is eating. Her quant- 
ity is off, and she,” he added, “is going 
to the slaughter house.” They came to 
a third cow, and my friend asked 
him about. that and he said: 
“Here is a cow that gives a large quan- 
tity of milk and gives very rich milk, 


cow, 
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but her manner of delivery is rotten, 
- and she is going the same way as the 
others.” And then the dairymen took 
the friend to still another cow, and 
approaching her very gentle he said: 
Mijeresis- accow thats OOM fy ohe 
gives enough milk, her milk tests a 
very high percentage, and her manner 
icpone and’ -hecaddéeds —“lwoudn't 
take a thousand dollars for her.” That 
cow had a blanket on and was re- 
ceiving special care from attendants 
and enjoying life, simply because she 
was rendering service. 


I might go further and show how 
the same principle applies to the min- 
erals, to vegetation, and so forth. But 
I think all will recognize that this is 
a universal principle that cannot safe- 
ly be: violated. So in the centre of 
this first triangle “OQ Q M” we put the 
word “Give.”. 


Triangle No. 2 has for its right side 
the letters “SP”, which means self- 
preservation. This is a natural feel- 
ing for all individuals, because one of 
the first thoughts that come to us even 
in childhood is to preserve and take 
CaresOrnourcelves= dihe tlett-sideiot 
this triangle we will name “C”, which 
stands here for contentment. The 
base of the triangle we will call“M”, 
which means money. 


It may be that all three of these 
states are essential in order to be suc- 
cessful. One must be contented and 
feanetpreseave himself, Ande ishave 
never met very many individuals who 
were “broke” financially and were ex- 
ceptionally happy. ‘Therefore money 
is essential for happiness, and it is 


perfectly right and proper that we 
should strive to accumulate money. In 
the centre of this triangle we will place 
Laenwo duet 


The Good Book says that the first 
shall be last and the last shall be first, 
and itis quite evident that in the at- 
tempt to serve the public many insti- 
tutions and employees have been study- 
ing and practising the teachings of 
the Good Book, and in the mathema- 
tics of life they have put Triangle No. 
Z before Triangle No. 1 This is why 
the books are out of balance. This 
is why I say that we are violating the 
great natural foundation law of ser- 
vice when we try to serve the public 
with the triangles in the wrong place. 


REWARD FOR SERVICE 


If at any gathering of men represent- 
ing institutions engaged in commerce 
I should cause to be passed among 
the different attendants a slip of paper 
with this question on it,“Why are you 
in business?” the chances are that the 
majority of the replies would be, “To 
make money,” “To make profit,’ and 
no doubt this would be a perfectly 
honest answer. But, as a matter of 
tact, these men are not in business to 
make money; they are in business to 
render service and money is simply the 
natural effect, that is, reward for ser- 
vice rendered. 


Everbody knows that if he builds 
a little fire he gets a little heat. If 
he builds a bigger fire he gets a bigger 
heat. It is likewise: true that if, he 
renders a little service he gets a little 
reward and if he renders a greater 
service he gets a greater reward. 
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Action and reaction are equal, and 
when gas and electric companies, or 
other public service companies, come 
io a realization of this great funda- 
mental truth, the “upside-downness”’ 
and the “inside-outness” of things are 
going to be adjusted. You have got 
to give in order to get, and the best 
way that I know to absolutely destroy 
Triangle No. 2, which is the thing 
that you desire—is to allow selfishness 
or the spirit of getting to predominate 
in your life and business. 


In order to serve well, the individual 
or the collective group of individuals 
must first possess deeply the desire to 
serve. There is no weak sentimental- 
ity about this principle of service. It 
is a sound economic principle that 
does not change and cannot be violat- 
ed with To the earnest 
man during these stressful times the 


impunity. 


only question would be “How can this 
be accomplished? How can I so teach 
myself and also my employees this 
principle of service that the public 
niay first feel its effect and confidence 
established in their minds and that our 
reward may automatically come back 
to us?’ The answer is not easy by 


any means, and yet this can and 


should be accomplished. 


irs? STEP IS SALESMANSHIP. 


Millions of dollars have been poured 
through the gutter of inefficient train- 
ing. Plans that were valuable have 
never been carried through because of 
the lack of co-operation from officials, 
from heads of departments or from 
The first step that must 
be taken is to recognize that it is a 


employees. 


question of salesmanship. ‘There are 


three sales to be made. The first sale 
is from the employer to the employees 
in order that the employees may have 
complete confidence in the institution 
and may become boosters instead of 
knockers—may at all times, from the 
office head down to the line men, speak 
well of the management. ‘The second 
sale is the sale by the employees back 
to the institution in order that the in- 
stitution, represented by the executives 
and managers, may have this same 
confidence in the employees. And the 
third sale necessary is the composite 
institution, that is, from president to 
porter, back to the public. When 
these three sales are accomplished, 
you have what I like to call a con- 
structive organization, a solid line-up 
which becomes practically impregn- 
able. Even then some disloyalty 
creeps into the institution, but it is 
very quickly discovered and eliminat- 
ed because of the general composite 
condition. 


Disloyalty and pessimism cause a 
great deal of trouble, not. only to the 
individual who is so afflicted, but to 
the institution in general and to the 
public It was true that some individ- 
On the 
ciher hand, it is also true that the maj- 
jority of human beings are very sus- 
ceptible to development and may be 
taught the principle of service and 
will co-operate in building a real organ- 
ization when they are properly in- 
structed. 


uals are naturally pessimists. 


It is the duty of every em- 
ployer to co-operate on some fair bas- 
is with the employees, so that they 
may hear either some competent teach- 
er on this subject or may have pam- 
phlets or material that would teach 
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them in a simple way the mathematics 
of life. And it should be remember- 
ed that this great natural foundation 
law of service, this law of get and give, 
is not alone an intellectual accomp- 
lishment or a physical accomplish- 
ment. It involves the deep-seated 
heart stuff which is so often lacking 


in the organization. You can buy heads 
and you can buy hands, but you can- 
not buy hearts. But head stuff and 
hand stuff without heart stuff will 
never build a constructive organiza- 


tion and an enduring institution. — 


Electrical World. 


Laboratory Tests on Electrically Heated 


Water Installations 


By G. D. Floyd, 
Assistant Laboratory Engineer, H. E. P. C. 


ITH a view to determin- 
ing the most suitable 
size of electric water 
heater for commercial 
wse; in the homes 
thoughout the Province 


Y 


the Commission has conducted some 


tests on commercial heaters. The tests 
have also been conducted for the pur- 
pose of determining the efficiency of 
insulating the hot water tank and pip- 
ing. 

Two types of commercial heaters 
were used, one being the Bayonet type, 
and the other the Outside Circulation 
heater. Two sizes of tanks were pro- 


posed, of 30 gallon and 60 gallon capa- 
city. These were to be insulated with 
hair felt, and an alternative insulation 
of corrugated paper was to be investi- 
gated. Thirty-five feet. of ™% inch gal- 
vanized iron pipe was connected to 
the top of the 


tanks. SO" <aS ap- 
proximate actual conditions of an 
installation. This was not to be 


insulated. Ne Lap. WaASmtCe be 
inserted in the pipe to prevent the hot 
water irom rising, ~\his: was to bé 
located 18 inches from the connection 
to the tank. The object of this was to 
ascertain the increase in efficiency 
which might be expected from such 
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an arrangement. Therometers were 
io be inserted at the bottom, centre and 
top portions of the tank. Heaters of 
500 watt, 660 watt and 750 watt capa- 
city were to be used, with alternative 
insulations on the tank of 4%”, 1”, 2” 
Four layers of cor- 
rugated paper to insulate the boiler 
was also requested, as an alternative 


and 3” thickness. 


insulation test. 


The heaters were required to be left 
in service sufficient time to ascertain 
the temperature which each would 
produce when maximum point was 
reached, under any condition of insu- 
lation, and the time required to reach 
this point. It was proposed to draw 
off the water at the end of the 35 ft. 
pipe in accordance with the following 
schedule :— 


SAM. - 
9 A.M. -= 
LO AIM. ae 
11 A.M. - 
12) Noon, = 
| eels 
reese 
P.M. 


gallons 


(a9 


(a9 


Ga as HSS SS) SS) IS) IW) OY 


I 
— 


The tests were conducted in a gen- 
eral way, in accordance with the above 
directions, although changes were 
made in some minor details, and some 
additional tests have also been made. 
The suggestions outlined were nearly 
all followed. 

A brief outline of the tests complet- 
ed to date will indicate the method 
used to obtain the information includ-- 
ed in this report. 

The tests to date have all been made 
on a 30 gallon hot water tank of stan- 


dard pattern. Connected to this with 
suitable 34-inch piping was a heater 
of the outside circulation type. Ap- 
proximately 35 feet of '%-inch gal- 
vanized pipe was attached to the out- 
let from the tank and this piping was 
arranged so that free circulation of 
hot! water could occur in it. 


The first type of lagging used was 
hair felt, 14-inch in thickness. One 
layer of this was placed around the 
tank and also around the heater, and 
the pipe connecting the heater to the 
top of the tank. It was found after 
the first test that considerable loss of 
heat occurred from the pipe leading 
from the bottom on the tank to@the 
heater, so that in each of the following 
tests this pipe was lagged also. 


The heater was then put in circuit, 
and the temperature of water in the 
tank allowed to rise until the heat lost 
through the insulation equalled the 
heat applied, at which point the max1- 
mum temperature rise was registered. 
This temperature was measured by 
thermometers placed on the side of 
the tank at top, middle and bottom. 
Holes were not made in the tank for 
the thermometers as suggested, as it 
was found that simply placing the 
thermometers tightly against the metal 
wall of the tank would register the 
temperature of the water in the tank 
at the-same point to within 2° C., 
which was within the accuracy pos- 
sible due to variables which could not 
Le controlled easily. 


The time to attain maximum tem- 
perature was obtained, and after this 
temperature had been reached, water 
was drawn off according to the sche- 
dule outlined. 
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The heater was then changed, and a 
similar test made with one of different 
watts capacity. A third test was made 
Wine eater Ot a third capacity, alter 
which a second thickness of insulation 
was applied and the above tests re- 
peated. 


Heaters of three capacities were 
used in all the tests, namely 500, 660 
and 750 watts. The thickness of in- 
sulation was %%-inch, 1 inch, 1% inch 
and 2 inches respectively. 


Heaters.of the above capacity -had 
been obtained in two types (Bayonet 
and Qutsider Circulation) “A «check 
test was made under similar conditions 
on each type. It was found that these 
heaters gave identical results within 
the limits of accuracy of the measure- 
ments made. 
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From the above results a series of 
Chivesmhave .pcem= plotted, »several or 
which are included in this report. 
More complete information is avail- 
able but the essential features we be- 
lieve are contained herein. 


Curve Sheet 1, shows the operation 
of heaters of 750, 660 and 500 watts 
capacity with one inch of hair felt as 
insulation and, 1n addition, a curve for 
the 750 watt heater with 1% inch in- 
sulation. 


From these and other similar curves, 
sufficient data has been obtained to 
compile curves as follows: 


Curve Sheet 2, Maximum tempera- 
tures obtained against thickness of in- 
sulation sor. the! three ‘capacities.of 
heater used. This curve will give the 
approximate 


maximum temperature 


SHEET & 


Be BRT BES 


Curve Sheet 2. 
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Curve Sheet 3. 


a given heater, and any. 


thickness of insulation between 14 and 


atiained with 


2 inches. 


Curve Sheet A. Maximum tempera- 
{ure rise against watts input to heater, 
for various thicknesses of insulation. 
This will give the watts required for 


a given temperature rise, with any 
agreed thickness of insulation, and is 


imply another way of showing the 


curves in Sheet 2. 


Curve Sheet 4. Time to reach 
maximum temperature against thick- 
ness of insulation. 

be determined 


As nearly as could 


the time to reach maximum tempera- 
ture varied directly with the thickness 


of insulation, but was independent of 


the watts input of the heater used, 
within the range of heaters tested. 


Analysis of the performance curves 
indicates the following to be fairly 
well established :— 


circulation around the 


(clude 
heater is quite rapid because the dif- 
ference in temperature between top 
and bottom of tank is relatively small 
as long as water 1s not being drawn 
off. This would mean that insulation 
of the whole body of the tank is de- 
sitable, for although the temperature 
at the bottom of the tank remains 
fairly low during the day, when water 
is being drawn off frequently, never- 
theless, the temperature rise during 
the night or at any time when there 


is no removal of water for any length 
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of time would require insulation over 
all the tank for most efficient opera- 
tion. 


(2) The quantity. of water removed 
is too great to permit the temperature 
of water to return in 9% hours to as 
uigh a value as when water was first 
removed. ‘The curves show this dif- 
terence of insulation increases, for a 
given ‘capacity of heater. “Ihis-is no 
doubmduesto thes aact that with: the 
thicker insulaion he boiler was toper- 
ating above the boiling point of water, 
when water was first drawn off. -The 
heat of vaporization of water had to be 
supplied at the expense of the water 
remaining in the boiler, when water 
and steam were drawn off, hence a 
greater drop in temperature occurred 
during? the. time-that. a mixture of 


The 


steam and water were drawn off. 


amount of water that was drawn off 
could only be gauged approximately, 
and this would introduce an error in 
those cases where the water in the 
boiler was above the boiling point at 
atmospheric pressure. 


(3) If the water is not to be raised 
above boiling point, no matter how 
long the tank may remain without 
water being drawn off, there is a limit 
tomtbersize of heaterithat may bemused, 
tor each thickness of insulation. For 
example, for 1 inch of insulation, the 
606 watt heater is the largest, and for 
1% inch the 500 watt 


heater. 


insulation, 


(4) As stated above none of the 
heaters have sufficient capacity to 
bring the temperature back to its max- 
imum during the period when no water 
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Curve Sheet 4. 


‘pA 
eesieecer ee Pete 
seteeneze reverts red 

23 


re ene . rant eres 
ae ghee es es i: 
Epes eae a He Hl pfeineed 


28 THE BOLT EEas 


PTTL 


Se fe 


ES 
BE 


S 


ie 


x 


pris) 


Curve Sheet 5. 


is drawn off, if the schedule outlined is 
maintained. Increasing the thickness 
of insulation can only be carried to a 
certain point, for any condition of 
service, if the boiling point of water 
is not to be exceeded. A larger tank 
would only be a partial solution of 
the difficulty. Once heated, the aver- 
age temperature of water in such a 
tank would decrease less rapidly, but 
if no opportunity were given the heat- 
er to bring the temperature back to 
iis starting point, would be 
gained, because the input in heat units 
and the output in heat units removed 
in the water 


nothing 


remains 
Pra . 

here are two alternatives. 
alter the schedule, 


unchanged. 
(1) to 
so that less water 
is drawn off, thus allowing the heater 
to raise the temperature of the water 


by the desired amount, or (2) to in- 
stall an intermittent heater of larger 
capacity, which could be used to boost 
the temperature of water to the initial 
starting point. 


TEstTs ON CELLBOARD INSULATION. 


A few tests have been made on cell- 
board insulation to determine its heat 
insulating properties compared with 
hair felt. The maximum temperature 
rise has been determined with the three 
capacities of heaters, various thick- 
nesses of the cellboard. These values 
are shown on Sheet 5. There has not 
been sufficient time to check one or 


for 


two of the points, which appear incon- 
sistant but the curves may be used to 
give a direct comparison between the 
efficiency of cellboard and hair felt as 
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heat insulations. It would be expected 
-that the thicknesses of each insulation 
which would give the same tempera- 
ture rise would also produce similar 
performance curves, other things being 
equal. 


This report cannot be considered as 
being at all complete and a through 
analysis of the results obtained has 
not been made. The points outlined 
are the most obvious conclusions and 
the subject warrants more complete 
analysis, if the use of these heaters is 
to become general. The urgency of 
this report has prevented a more ex- 
haustive study of the few results that 
have been obtained, For example, it 
was suggested that considerable loss 
CL eneat occurred due to. circulation 
of hot water in the Outlet, if this pipe 
had a general upward direction his 
was found not to be the case, if the 
pipe had only a small inclination. It 
nught be possible that if the pipe was 
placed vertically, considerable circula- 
This has not been 
determined as it would have meant a 
re-arrangement of all the piping and 
tank. A suggestion made by one of 
the manufacturers was that a combina- 
tion of hairfelt and cellboard might be 
used profitably. This seems to be 
worth investigating. 


tion might occur, 


This report will be supplemented at 
a later date, after further investiga- 
tions have been made, and for the pre- 
sent may only be considered as a pre- 
liminary report in connection with this 
subject. Owing to circumstances, it 
has been considered necessary to have 
this report printed, so that interested 


parties may digest the contents of it, 
pending the receipt of further data in 
connection with the subject. 


A novelty in the furniture line is a 
davenport containing a phonograph 
in one end and space for records in 
the other. 


During the period of 1913-1920 
Canadian bank deposits have increased 


from $1,109,470,920 to $2,119,727,947. 


The world’s production of gold 
dropped from $468,725,000 in 1915 to 
$339,400,000 in 1920. 


RALPH WALKED STRAIGHT} 
| 


INTO THE HOSPITAL ORDERE 
A ROOM, WENT IN AND 
LAID: DOWN. 

WHEN THE LITTLE NURSE 
CAME AROUND AND ASKED 
KIM THE TROUBLE, HE 
REPHED.“ IF A CANDLE 
BLEW ouT ONE NIGHT, 
WOULD THAT BE AN ExcysB 
FOR THE LAMP To Smoke é 


en 
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NOTICE 


TO ELECTRICAL MANUFACTURERS, 
JOBBERS AND DEALERS 


Electrical material, devices and fittings for use on 
inside electrical installations in the Province of Ontario, 
must not be offered for saleuntil their design and construc- 
tion has been approved by the Hydro-Electric Power 
Commission of Ontario. (6 Geo. V., Chapter 19, 1916) 

Manufacturers whose products are approved and listed 
by other recognized authorities, and which also meet the 
requirements of this Commission, may have same placed on 
the approval list by making application in accordance with 
Approval Laboratories’ Bulletin No. 5, a copy of which will 
be sent upon request. 

ONTARIO DEALERS’ ATTENTION IS CALLED TO 
THE FOREGOING REGULATION—WHICH PROHIBITS 
THE SALE OF UNAPPROVED ELECTRICAL DEVICES. 


APPROVAL LABORATORIES 


HYDRO-ELECTRIC POWER COMMISSION 


OF ONTARIO 


8 STRACHAN AVENUE, TORONTO, ONTARIO 
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Inspection of Structural Steel 
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Winter Convention Report, A.M.E.U. 


COTE 


PRESIDENT’S ADDRESS 


Gentlemen, this is a meeting which 
I think we all look forward to. In the 
summer time it has usually been held 
at Niagara Falls—where it is to be 
held next summer is for the new ex- 
ecutive to decide—but always in To- 
ronto at this season of the year, and 
1 am sure it is a pleasure to all of us 
to attend. I am glad to see so many 
delegates present and I hope that 
everybody succeed in getting 
something instructive from this con- 
vention, that will be worth while to 


will 


him on his return home. 


It has been the endeavor of your ex- 
ecutive during the past year to make 
these conventions as interesting and 
instructive as possible. I have heard 
favorable comments in regard to the 
ccnvention which was held in June, 
and I believe that from almost every 
We have 
endeavored to make the present con- 
vention just as interesting and instruc- 
tive, and I hope you will all find it so. 
The papers which will be presented 
will I think appeal to almost every de- 
legate, dealing as they do with matters 
that are at present very much to the 
front. I do not intend to dilate on 
these at all because during the session 
you will have the benefit of receiving 
all the information they contain. 


standpoint it was a success. 


Pt ee ae - 
Before we proceed further, gentle- 
men, there are one or two things which 


I should like to bring to your notice. 
Matters of* great importance have 
arisen and have been dealt with by 
your executive, and I trust that the 
action taken will receive your appro- 
val. 

The first of these matters is the mer- 
chandising of electrical appliances by 
the Hydro municipalities. At the sug- 
gestion of the Hydro-Electric Power 
Commission, through the chief engine- 
er, Mr, Fo A. Gaby,-a commiuttcerwa> 
appointed by the executive: of this 
association to co-operate with the 
Hydro-Electric Power Commission 
and consider the problems of merch- 
andising. At the present time a cer- 
tain number of our larger municipali- 
ties are merchandising electrical appli- 
ances, but the number doing so on any 
scale worth considering is very small. 
The problems confronting the smaller 
municipalities are very difficult to cope 
with, and it has been felt that closer 
co-operation in this respect would be 
a distinct advantage. Consequently this 
committe has been formed and already 
a considerable amount of work has 
been accomplished. We are not yet in 
a position to give you any details, be- 
cause as a matter of fact the situation 
so far has been discussed only in a 
general way, but I hope that in the 
very near future every municipality 
will receive definite and detail infor- 
mation. 
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Another matter taken up with which 
you are practically all acquainted by 
now was that of having the seal period 
of inspection of electrical meters ex- 
tended from five to ten years. This 
matter has been taken up in conjunc- 
tion with the Canadian Electrical As- 
sociation and memorials have been 
prepared endorsing the extension. I 
think practically every municipality re- 
ceived a memorial for signature and 
return, and these memorials will be 


presented to the Department of Trade . 


and Commerce at Ottawa. 


In this connection memorials were 
received from all over the Dominion 
covering more than 75 per cent. of 
the meters now in use in this country. 
These memorials should have great 
weight at Ottawa, and we are looking 
forward to having some action taken 
by that Department as the result of 
our efforts in this direction. 


The third matter I can give you no 
definite information on as yet. Possibly 
many of you remember some months 
ago an editorial in the ELECTRICAL 
NEws with reference to the over-lap- 
ping and lack of efficiency in our elect- 
rical organizations on account of each 
organization carrying on the same or 
very similar work in different sections, 
and therefore doing a large amount of 
work itself which might very well be 
combined. The editorial suggested 
that something might be done to form 
a central electrical organization for the 
Deminion. ad 


This matter has reached the stage 
where our executive has been asked to 
appoint a committee to meet with com- 
rmiittee from the various other elect- 


1ical organizations to consider whether 
such a central body could be formed 
and on what basis. A committee has 
been appointed by our executive, and 
I may tell you that a meeting is called 
for February 6th, in Montreal, at 


which your committee and the 
Committees = trom = the- “Canadian 
Electrical organizations will meet 


to discuss this matter and report 
back to the executive and to you. So 
you may expect later on to have a de- 
finite report as to the possibilities of 
forming a central electrical organiza- 
tion and the basis of its formation. 


These are the points which I wish- 
ed particularly to call to your atten- 
tion. Any other matters which have 
been dealt with will be brought out in 
the reports of the committees. 


Let me add this thought, gentlemen. 
What we need at the present time more 
than anything else is closer co-oper- 
ation among all of the municipalities 
forming this organization. A short 
time ago it was brought to my atten- 
tion that one of the small municipali- 
ties did not care to join us because its 
representatives felt that it would get 
nething out of membership. I think 
that was a mistake on the part of the 
niunicipality and was due to its people 
not understanding all of the conditions, 
for I think most of you will agree with 
me that everything has been done for 
the benefit of all municipalities and not 
for a certain group. 


Nevertheless this incident shows 
that it is incumbent upon us to see that 
in future no municipality shall be able 
to say that it does not receive any 


benefit from membership in this Asso- 
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ciation. ‘he municipality I referred 
to claimed that the conventions were 
solely for the benefit of the larger 
municipalities, which were reaping all 
the advantages from membership in 
the We must always 
keep before our minds that we have 


Association. 


all classes of municipalities in our 
membership, and therefore we must 
carry on our work for the benefit of 
all our members generally, and not. 


for the benefit of any one group in 
particular. That means that we must 
co-operate to the fullest possible ex- 
tent. 


Gentlemen, in welcoming you to this 
convention I need only add that I hope 
you will enjoy your attendance to the 
fullest possible extent and that the 
proceedings will have a very high in- 
structive value for you all. 
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The Nipigon 


Development 


By T. C. JAMES, Municipal Engineer 


Among the various developments 
serving the people of Ontario with el- 
ectrical energy there are many features 
of interest from an engineering stand 
point. ‘Thus we have the Wasdells 
development on the Severn River with 
a twelve-foot head, giving 1,000 horse- 
power capacity, but operating in paral- 
lel with the Eugenia development on 
the Beaver with a 550-foot 
head—the highest head plant in Can- 
ada this side of the Rocky Mountains. 
Then there is the Chippawa develop- 
ment, the largest of its kind im the 
world, with which you are all so fami- 
liar. Lastly, there is the Nipigon de- 
velopment, ranking amongst the larg- 
est in Canada and the United States 
and, with the exception of the Niagara 
plant, the largest individual electric 
plant in the province of Ontaria. 


River 


Port Arthur and Fort William be- 
sides being the centre of a vast pulp- 
wood district, located as they are on 


Thunder Bay where exceptionally safe 
booming grounds are accorded are the 
ihe logical sites for the location of the 
pulp-mills of Central Canada. ‘Tribu- 
tray to these sites on the east is a vast 
pulp-wood district available by river 
routes to Lake Superior and thence by 
rafting. This district is some 200 
niles in length and from 50 to 100 
miles in width. On the north is a 
similar district available by rail equally 
vast in area. 


With the splendid quality of the 
water, free from all chemical impuri- 
ties, together with the splendid quality 
of the fibre wood of the district, a 
combination which has gained for 
pulp manufactured at Port Arthur a 
reputation throughout the continent, 
there should be no hesitation on the 
part of the pulp and paper manufac- 
turers in locating their mills on Thund- 
er Bay in proximity to the Twin Cities. 
They would thereby be getting in ad- 
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dition other essentials—an adequate 
- supply of labor, cheap power, and the 
best of transportation facilities for 
moving their finished products to the 
world’s markets. 


There are also possibilities for an 
excellent load at Nipigon village, loc- 
ated at the mouth of the Nipigon 
River -aty lake Superior, witha very 
good deep water harbor on two trans- 
continental railways. This village, 
ten miles from the Nipigon develop- 
ment, promises a future of great pos- 
sibilities. Already the Nipigon Fibre 
and Paper Company have located a 
mill at this point and have contracted 
with the Commission for 10,000 horse- 
power. They have constructed a 50 
ton mill, which they are arranging to 
extend to a capacity of 100 tons. They 
have a 10,000 K VA sub-station. Power 
was first delivered to this concern in 
May, 1920, when a load of 4,000 horse- 
power was established. 


The load at Fort William approxi- 
mates to about 27,000 horsepower of 
electrical motor driven load, that is 
the connected load, and about 2,000 
horsepower supplied by individual 
steam plants. This load is made up 
somewhat as follows :— 

horsepower 
Pulp Mills, 8,000 
Grain Elevators and flour mills 11,500 


Tnomeand= steel Plants... 4... 2500 
CoalsWoclkca tt ee 2,200 
City Utilities, Lighting and 

street imcluded i... taken 3,000 
Canadian National Railway 

Hee ORIN hen aes Spee tang oak 800 
MiISCelaneOUss A te he os eG 1,000 


This load is all being supplied at the 
present time by the Kaministiqua 


Power Company from a plant located 
at Kakabeka Falls on the Kamunisti- 
qua River, at which is installed some 
30,000 horsepower Hydro Electric 
equipment. Power is transmitted to 
Fort William over three transmission 
lines at 22,000 volts. 


The City of Fort William is under 
contract with the Commission at the 
present time to take power from the 
Nipigon Development at the expira- 
tion of their contract with the Kamini- 
stiqua Power Company in 1924. ‘The 
Commission is arranging at the present 
time to serve the elevators and other 
concerns in the city approximately 
about 5,000 h.p. to be served over lines 
to be constructed by the Commission 
and to be taken over by the City at a 
later date when their obligations with 
the Kamuinistiqua Power 
have ceased to exist. 


Company 


Port Arthur was originally served 
by a small development on the Cur- 
rent River within the limits of the 
municipality of some 2,000 h.p. capa- 
city. This plant is still in existence 
and is being operated in parallel with 
the Nipigon lines for peak load pur- 
poses. 


In fO09 the cityot Port Arthur con- 
tracted with the Commission for a 
supply of power, which was in turn 
obtained from the Kaministiqua Pow- 
er Company, and the City was served 
by this means until Nipigon power was 
first delivered in December, 1920. 


The connected load at Port Arthur 
approximates 16,000 h.p. about 3,000 
of which is served by individual steam 
plants. This load is similar to the 
load in Fort William, most of which 
is supplied to grain elevators. 
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The Commission was negotiating 
with two pulp concerns requiring 10,- 
000 horsepower each when the slump 
in the pulp and paper industry forced 
these concerns to cease their activities. 
The Commission was also negotiating 
with another pulp concern requiring 
some 20,000 horsepower when this 
concern, for similar reasons, was forc- 
ed to cease its activities. The Com- 
mission has also been negotiating with 
a smelting concern requiring from 15,- 
000 to 20,000 horsepower. All told 
the future load of this district required 
by pulp and paper mill and melting 
industries approximates some 50,000 
horsepower, based on negotiations 
which have already taken place. 


This demand for power having be- 
come such that additional generating 
capacity was found necessary, the 
Commission, at the urgent request of 
the municipalities of the districts, Fort 
William and Port Arthur, has under- 
taken the construction of a develop- 
ment on the Nipigon River at Cam- 
eron’s Falls, provision being made in 
the initial installation to take care of 
the immediate power requirements, 
and so designed as to permit exten- 
sions being made from time to time as 
occasion demands. 


The construction of new terminal 
grain elevators, the possibilities of the 
mineral resources of the district, and 
the rapidly increasing loads in both 
cities were indicative of demands far 
in excess of the only existing available 
source of supply, the Kaministiqua 
Power Co., and the necessity for mak- 
ing provision for the immediate and 
future power requirements caused the 


local officials considerable anxiety. 
The solution of the problem was found 
after careful consideration, with the 
assistance of the Hydro Electric Pow- 
er Commission, the ultimate result be- 
ing the decision to proceed at one with 
the construction of the Nipigon devel- 
opment. 


During the period of preliminary 
investigation concerning the future 
power requirements of this district 
considerable attention was given to a 
aevelopment at Silver Falls near Dog 
Lake on the Kaministiqua River, not 
far from the present plant of the Kam- 
inistiqua Power Company at Kakabe- 
ka Falls. This scheme was abandon- 
ed, however, owing to the ultimate 
capacity of the plant being only about 
25,000 horsepower, and 17,000 horse- 
power for high load factor loads. 


Neither the Kaministiqua Power 
Company nor the abandoned scheme of 
development at Dog Lake was capable 
of taking care of the high load factor 
loads, such as those of the Pulp anc 
Paper Mills, to the same extent as the 
various sources of power on the Nipi- 
gon River, due to the much smaller 
drainage area and limited stream flow 


of the Kam River as compared with 
the Nipigon. 


Nigeria has been added to the lands 
in which valuable deposits cf coal 
have been discovered in recent years. 


A single pull removes a new leg- 
ging, which is attached to the wearer’s 
leg by means of snap fasteners and 
a spring clip. 
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The Effect of Underloaded Transformers 
on System Power Factor 
By G. F. Drewry, 


Assistant Engineer, Hydro-Electric Power Commission of Ontario 


Z\N the preparation of 
material for 
article, one is compell- 
ed to take account of 
the requiremerits of an 
audience from a tech- 
micalestandpomt. <b find=1t 15’ prac- 
tically essential to rely upon funda- 
inental electrical principles in ex- 
plaining certain phases of the subject. 
i might proceed in the contents by use 
of figures and statements without re- 
ference in many cases to how they are 
derived, leaving the reader to take 
my conclusions for granted, but I kave 
chosen another course which, if it is 
successful, will give him far more sat- 
isfaction. I prefer to have him follow 
me by a course of reasoning to the 
conclusion. ‘To accomplish this I am 
using various graphic representations 
of certain principles, which are fami- 
liar, and simple to some who may 
daily be using illustrations. To others 
these may serve to refresh their minds 
on principles which were included in 
their early training, but now only dim- 
ly recalled; and to others they will 
form a basis of understanding of 
what goes on in actual practical appli- 
cation. 


tis 


Having chosen to take the course 
of making the results evident to the 
reader instead of stating them as facts 
I may have to broaden the scope of the 


some elementary principles not 
essentially required to cover the 
subject, but necessary to prepare 


some with a proper basis for under- 
standing some of the results obtained, 
from conditions suggested by the title. 


I shall proceed by first dealing with 
the action of transforming alternating 
current, and to explain this, I have 
1esorted to the use of an illustration 
of the simple transformers. Figure 1. 
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Figure 1 


We are all quite familiar with the 
general mechanical make up of this 
piece of electrical apparatus. We all 
know that there is an iron core built 
up of thin sheets of special alloyed 
iron having desired magnetic propert- 
ies. Some of you may know how 
essential it is to have this core built 
up most carefully, and compactly, 
and how necessary it is to prepare the 
iron by treatment of special nature 
to get those results, which are the 
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causes of high power factor when 
the transformer is underloaded. Some 
of you may know how the design, pro- 
portioning and etc. of this iron core 
plays so important a part in obtaining 
these desired practical results. I 
assume that these features regarding 
the design and manufacture do not 
come within the scope of the subject 
except in so far as the fact does exist 
that manufacturers produce apparatus 
differing in respect to those operating 
characteristics, which determine their 
affect upon power factor when under- 


loaded. 


Surrounding the laminated iron 
core we have the two windings, prim- 
ary secondary, or high-voltage and 
low-voltage coils. In every trans- 
former, whether of core type, shell 
type or other special type, the coils 
surround the iron in such a manner 
as to envelop the path of the total 
magnetic flow or magnetic flux, which 
is induced when voltage is impressed 
on one of the windings. 


When a transformer is placed on 
ihe line, a balanced condition is set up 
between the voltage impressed and 
voltage induced, the study of which is 
unnecessary to this article. It is 
sufficient to know a flow of current in 


voltage 


the winding connected produces this 
result. Werarecall taniliarsavihetne 
term “exciting current” as applied to 
the transformer and are more or less 
acquainted with its characteristics. In 
reviewing its characteristics I have 
resorted to the familiar graphic meth- 
ods of illustrating it. 


The following figure represents the 
sine wave of an alternating voltage 
impressed upon a transformer. The 
exciting current flowing in the trans- 
former is also shown. ‘The relation 
of the current with respect to the 
voltage is indicated. I have used the 
clock or victor diagram concurrently 
to illustrate more strikingly the power 
factor of such a load. The term load 
expresses the condition I wish to con- 
vey to the reader, because a common 
fallacy exists among central station 
operators or municipal . superinten- 
dents that a transformer operating 
light on the system is of no conse- 
quence since it das) no sload on am 
‘these figures show reation of current 
and voltage of a transformer connect- 
ed to the line. 


It will be noted that the exciting 
current is lagging considerably, being 
nearly a quarter of a cycle behind 
the voltage or almost 90% out of 


Voltage 


Exciting 
keCurrert: 


Exciting current 
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phase. A load comprising a number 
of transformers connected to the line 
- but operating light would have a very 
low power factor. The kilowatts re- 
quired would be small, while the re- 
active kilovolt-amperes would be pro- 
portionately large. The following 
table gives information on transform- 
ers of standard make for distribution 
system se: 


on the distribution transformers is 
iinety-five percent, some five percent 
having been conceded to exist in the 
secondary circuits, attached to the 
transformer. Let us also assume that 
jheraverage excitine current) of thie: 
distribution transformers varies in 
magnitude as indicated in Figure 3. 
The power factor of the munici- 
pality’s load as recorded at the trans- 


TABLE NO. I 


Table Showing Results of 25 Cycle Transformers 


Under No Load Conditions. 

Size Exciting Watts Reactive Approx. Angle 
KG Ve Amps. No Load Volt Amps. Power of 
(losses) No load Factor ae 

2 205 tome! 25 to 40 110 to 220 20% (Se 

_ 9 a ge taken ar WES AQ S60 220 375 el, 80° 
10 Son ek te OO ia LOO) 440 ‘* 750 15% Se 
20 Lia Oo 120-5160 800 ‘‘ 1200 14% 82° 
30 SO. we eS Liog 622) L100; 291700 14% 82° 
50 ordee sl | 250 ‘‘ 350 1900 ‘‘ 2300 14% 82° 


While it can readily be seen from a 
comparison of columns three and four 
of the above table, that the reactive 
Volt amperes or wattless load exceeds 
the watt load, this condition alters as 
a load is placed on the transformer. 
If the power factor of the load con- 
nected to the transformer is high, such 
as obtained from lighting circuits or 
domestic appliance loads, the affect of 
the exciting current is rapidly im- 
proved. 


In order to comprehend the prob- 
able results that might be encountered 
in distributing power to users in a 
small municipality having a lighting 
load, let us assume that the probable 
average power factor of the demands 


former station or generating plant 
under such assumed conditions will 
depend upon— 


1. The transformer capacity con- 
nected to primary distribution lines 
and its ratio to the municipality’s max- 
mum load. 


2. The sizes of transformers used. 


The first condition may be express- 
ed as the degree to which the trans- 
formers are underloaded. ‘The second 
condition assumes the possibility that 
there may be many small transformers 
or several large ones, used to trans- 
form the load. 


The following table, 
shows the power factors of a munict- 
pal lighting load of 100 K.W. for var- 


compiled, 
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Exciting Current in Percent of full load current. 


5 10 LS 
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Transformer Capacity. 


Figure 3 


ious probable assumed conditions. The 
tiansformer capacity is assumed: to 
illustrate the affect of the first condi- 
tion mentioned above. ‘The tabulation 
also shows the affect of using small 
transformers as compared to large 
sizes. Account is also taken of the 
fact that greater K.V.A. capacity is 
required where small sizes are pre- 
valent, as diversity of smaller served 


areas is lower. Any intermediate con- 
dition from the one extreme of hav- 
Ing excessive Over capacity in small 
sizes to a low capacity in large sizes 
may be encountered. The power fac- 
ior of the load on the secondary cir- 
cuits is assumed to be 95 percent as 
mentioned above. Losses of distribut- 
ing power are neglected in order to 
simplify the computations. 
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TABLE NO. II 


Table Showing how Combinations of Distribution 
Transformers affect the Power Factor, on a 
100 K.W. Municipal Lighting Load (95% Secondary 
Power Factor Assumed) 


Transformers Small Sizes Large Sizes 

Condition of Trans— 
OMe LOAN ge Mate Wark e che. sk Normal Underloaded Normal Underloaded 
Transformer capacity 

CONNCCTCUE saa e one ety OU 400 150 300 
Stationepower factoree. .2.. 88.0% 81% 93% 900% 
Power factor decrease 

Cie. tomoist mebrance nn 24 50k Ga, 14% 2), Ae), 

Me eat Cenloading. «2.0. 1.3% DRO Te 


Underloaded transformers represent a condition of 50% of normal loading. 


It would be natural to follow such 
a review as above with a condition of 
supplying a 100 K.W. in power. It 
might be reasonably assumed to con- 
sist of several small power loads, the 
summation of whose individual maxi- 
mum demands might amount to 150 
K.W., but owing to diversity the 
municipal power peak would not ex- 
ceed the above assumption. It can 
readily be imagined that the individual 
distribution transformer requirements 
might have been determined in error 
with the probability that too much 
capacity is available. It would be 
reasonable to expect that some allow- 
ance had been made for growth of 
ioads due to contemplated extensions 
of industries. One might encounter 
the probability of having excessive 
over capacity in the power bank serv- 
ing an industry suffering from depress 
ed business condition frequently met 
with at present. Usually small mis- 
cellaneous power loads of this nature 
have a low power factor for reasons 
with which we are all familiar, and I 


may not be criticized if I assume the 
power factor of such loads as low as 


80%. 


Tables lie pacesco, iss) at eliont 
to show the effect of underloading the 
transformers required to supply these 
power customers. I have assumed 
that due allowance must be made in 
the normal transformer requirements 
to supply these loads at the above 
power factor. With wunderloaded 
transformers, my assumptions are 
purely arbitrary, but not uncommonly 
found. I might admit that sometimes 
circumstances account for the condi- 
tions existing, but I desire to indicate. 
the consequences with a view to pos- 
sibly impressing upon you the neces- 
sity to eliminate every case possible. 


We usually find any municipality 
with a lighting load of 100 K.W. has 
a power load also. ‘There is no natu- 
val relation between the power for in- 
dustrial requirements, and the lighting 
requirements of any municipality. It 
is recognized that where there are 
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industrial centres there is labor requir- 
ed, and lighting for domestic and com- 
mercial use is naturally required. We 
ray find a municipality with a large 
industrial load having a day peak 


equal but have a varying power factor. 
It will also indicate the results of idle 
power transformers on the line during 
evening load and the opposite condi- 
tion during day load. 


TABLE NO. III 


Table Showing how Underloaded Power Transformers Affect the 
Power Factor of a 100 K.W. Municipal Power Load. 


(Assume Average Power Factor of Loads at 80%) 


hravistoricer Capaciiy COnmected Manet. oa) eee ete 
Condition of [ranstonmer Noadingsens.... scm tous ee eee 
Graton EO WEL BaACtOrah ar 3a oe pin ena rent ee ee eee 


Decrease in Power Factor 
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whose lighting requirements are small. 
On the contrary the municipality may 
have a lighting peak. We are not 
able to analyse all conditions but to 
indicate some conditions we might fol- 


187% 250 
Normal Underloaded 
160% ELE 
4] De 

13% 


As such a municipality would be 
billed on the day peak, the penalty 
for low power factor would, under 
the worst circumstances above assum- 
ed, be 47.5%, while under normal cir- 


TABLE{NO. IV 


Table Showing how Underloaded Transformers Affect tke 
Power Factor of a 100 K.W. Municipal Power and Lighting Load. 


Power Load 


eee Load 


Stalion Wemand sy .e-s. acs 

At Secondary Power Factor... 

Transformer Capacity. 

Condition of T ransformer 
Loading. . 

Station Pow er r Fa ac tor. 

Decrease in Power Factor 
duetotranstormete. 4... ae 

“anderloading .,.... 


187% 


“s 


Normal 
(eae 


~ 


ee 
5% 


low to a conclusion the analysis of a 
municipality with a combination of 
lighting and power loads as assumed 
ii the two separate conditions above. 
‘he day and night loads would be 


100 K.W. 


LOOM KER 
80% | 95% 
250 150 400 

Underloaded Normal Underloaded 

61%) 89.5% (59, 

19% | 5.56 20% 

12.5% | 14.5% 
cumstances the penalty would be 


22.5%. 

The exciting current of a trans- 
former will vary in magnitude under 
different operating conditions. As this 
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has a direct affect upon the power 
factor conditions of the system, it is 
worthy of some reflection at this 
point in order to prepare us for the 
results of experience cited in a later 
part of this article. I have represent- 
ed the effect of a variation in impress- 
ed voltage upon the exciting current 
of a transformer, by a curve showing 
ihe percent excitation plotted against 


percents voltage. ilhis curve is; the 


familiar saturation curve of the trans- 
At low voltages the excita- 


former. 
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Percent of full voltage. 
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tion is excessive. The increased ex- 
citation for given increment of voltage 
is greater at higher voltage, increasing 
as the voltage increases, all of which 
is graphically illustrated in the satura- 
tion curve (Fig. 4). 

We all know there is voltage varia- 
tion on any system which finally 
reaches some undesirable amount be- 
fore a comprehensive or radical 
alteration in plant lines and stations 
becomes imperative to render service 
which can be tolerated. This altera- 
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Excitation in percent of full load amps. 


Figure 4. 
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tion is avoided for economic reasons 
in most cases, it being preferable to 
accept the poor service at a low cost 
rather than a good service at an ex- 


conceded that these transformers 
during such periods of the day when 
excessive excitation exists, add to the 
probable high wattless load of a sy- 


TABLE No. V. 


Power Load Lighting Load 
Station Demand. 100 K.W 100 K.W. 
Molteoe. cso Normal 10% low 
Secondary Power Factor. 80% 95% 
Transformer Capacity... 187% 250 150 400 
Condition of Transformer 
| Bie eh Es epee, erie Sept Reh st Normal , Underloaded Normal  Underloaded 
he (taps used) 
Station Lower hactor 5). (Ge as Sek 599.5 90.5 77% 
Power Factor Reduction due to oe 
underloading (see Table IV. ) Ree fF 12.5% 14.5% 
= -elISC Olstap snares 27% ey & ; -1% 2% 


cessive cost. In attempting to partly 
or totally correct such undesirable 
conditions, the practice of resorting to 
use of taps follows. To secure a nor- 
mal voltage during low voltage per- 
iods of the 24 hour cycle, through 
which the voltage variation is exper- 
ienced, the transformers supplying 
lighting loads or power loads are 
altered to boost the voltage by the use 
of the taps as circumstances may re- 
quire. During high voltage periods 
of the 24 hour cycle such transform- 
ers have over normal voltage impress- 
ed upon them. This will result in ex- 
cessive exciting current on _ these 
transformers, when they are lightly 
loaded. It may be contended by some 
that these transformers so operating 
do not affect the peak load of the muni- 
cipality in which they may be located, 
since the peak would probably occur 
at a time when these were loaded, and 
when low voltage existed with normal 
excitation resulting from adjustments 
made by use of taps. Whether this 
may be the case or not, it must be 


‘transformers on this account. 


stem supplying them, making it the 
more difficult to render good service 
and good regulation. 

Let us refer to the conditions 
assumed in the previous Table IV. 
where the municipality had a power 
load of 100 K.W. and a lighting load 
of 100 K.W. If voltage is low on the 
system supplying this municipality 
during night the practice of resorting 
to taps would follow. Assume for 
purposes of illustration that a 10% 
boost is necessary on all the lighting 
Dur- 
ing daytime the voltage is normal on 
the system, but 10% high on all the 
lighting transformers. ‘The munici- 
pality would have such conditions as 
in Table V. 

It will thus be seen that the correc- 
tion for voltage regulation by use of 
taps is a serious operation which may 
result in materially increasing the 
power bills of a municipality. It 
would appear evident that such a pro- 
cedure should be well studied before 
undertaken. 
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While I have only shown by the 
above Table V what happens in one 
specific circumstance when taps are 
used to adjust the voltage, there are 
many occasions arising on which a 
change of taps corrects the situation 
temporarily only to later find that 
such action has caused some such con- 
dition as above. While the changing 
of taps may be justified, it should be 
the endeavor to return to normal as 
soon as conditions warrant it. The 
main criticism seems to be in the fact 
that there is not a systematic check 
and correction of the conditions re- 
sulting in excessive excitation in some 
municipalities. The introducing of 
the conditions of over voltage on 


iransiormers in this: paper appears - 


proper, as the results of such on 
power factor are similar to underload- 
ing of transformers, and conditions 
found in some municipalities are due 
to a combination of both. If 10 per 
cent increase of voltage upon a trans- 
former results in adding 50 to 60 per 
cent excitation, and transformer R.- 
K.V.A., the efforts of a designing en- 
gineer in attempting to reduce the 
power factor by keeping the trans- 
former capacity to a minimum would 
soon be offset. 
I have dwelt at some length upon 
the principles underlying the subject. 
I have taken step by step hypothetical 
circumstances which show certain 
results, on assumptions comparable 
with actual conditions. I now prefer 
{o review some actual records to im- 
press upon the engineer what he may 
expect when he investigates his own 
work. | 

In compiling the following ‘Table 
VI, I have taken a few of many con- 


ditions that are daily being recorded. 
I do not wish to pass without mention- 
ing the value of graphic records of 
municipal loads. Especially useful 
are thes k Key oAe charts in aestudy of 
this subject. It would appear that we 
are often not as familiar with these 
records as we should be. Many 
utility managers may be devoting 
every effort to make the best possible 
financial showing in the operating of 
their utilities by reducing operating 
costs, increasing the revenue, etc., but 
in all they may fail to find as fruitful 
a field for their efforts as in studying 
these records for a possible reduction 
of power bills by decreasing R.K.V.A. 
due to transformer capacity on the 
lines, or excessive excitation due to 
over voltage. I found it was a little 
difficult to account for some of the 
conditions noted, and recorded in the 
Table VI. There are many circum- 
stance which unwittingly throw one off 
the trail in such investigations, so that 
many municipalities which might show 
effectively excessive R.K.V.A. due to 
transformers, have to be passed by 
owing to existing complications. In 
25 cycle systems the conditions were 
much more striking, and greater care 
should be exercised on this account. 
I have found that accurate data is 
necessary in every instance to deter- 
mine the transformer R.K.V.A., or to 
éliminate all) R-K.V.A- except that 
due to transformers. ‘The larger the 
iunicipality or municipal power peak, 
the more complicated is the circum- 
stances. Power loads at primary volt- 
ege, synchronous condenser equip- 
ments, etc., affect the deductions. It 
would also appear that the smaller the 
municipality the greater is the pro- 
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bability of meeting with excessive R.- 
K.V.A. due to transformers. The 
column giving Transformer R.K.V.A., 
when compared with the total Trans- 
former K.W. Capacity, indicates the 
percent excitation which varies over 
a considerable range. In explanation 
of this I can only say that there must 
be a considerable difference in the ex- 
citing current taken by different makes 
of transformers, a considerable range 
of voltages under which they operate, 
and possibly an appreciable difference 
between the exciting current of old 
und new transformers. In the last 
column I have shown the amount of 
percent reduction in Power [ractor 
contributed to the transformers R.K.- 
V.A., a portion of which might have 
been avoided where excessive exciting 
current or underloading of transform- 
ers is evident. 

A study of the circumstances con- 
nected with an actual experience 
which recently came to my notice, is 
in order here, as it will assist in mak- 
ing clearer the importance and magni- 
tude of the effect of underloading 
transformers. ‘The incident happened 
in a small municipality where the 
lighting load is small, as compared 
with power loads that have existed in 
past years. Even at present the Muni- 
cipal peak is sometimes a day power 
peak. A large bank of 90 KVA cap- 
acity in transformers had been erected 
in former years to supply a large 
power load. This bank was discon- 
nected after the power supply was dis- 
continued, but was left ready for re- 
connection in anticipation of again 
securing the load. The bank was re- 
cently put into service again to supply 
a small power customer in the vicin- 


ity, with the consequence that the 
iunicipality occasioned a peak with 
a considerably reduced power factor. 
Records indicated that 16 R.V.K.A. 
was added when this bank was recon- 
nected to the line. There was already 
12 R.K.V.A. due to 63 K.W. of trans- 
iormer capacity of miscellaneons sizes 
for lighting and small power supply. 
The Municipality was billed recently 
ior a peak»of 36:8°K.W. at©20200- 
clock, when the R.K.V.A. was the sum 
of the two above amounts, viz. 28, 
which gave a power factor of 79.6%. 
The R.K.V.A. of the municipality 
might have been at least 16 less than 
recorded, with the result that the 
power factor would have been 95%. 
The bill for power purchased might 
have been reduced 13% for the month 
in question, and in this instance the 
actual amount which could have been 
saved was approximately $30.00. 


The. charts of KiW. andRKiVA; 
on the above occasion are here repro- 
duced in Fig. 5 as they are interesting 
to study. I have also produced the R. 
K.V.A. of a previous occasion, before 
the transformer bank recon- 
nected. 


Was 


In delivering power to a number of 
municipalities on a system, the condi- 
tions found to exist on a municipal 
distribution system reoccur. We have 
the parallel condition where lines rad- 
ate from a 110,000 volt high tension 
iransformer station to a number of 
26,000 volt municipal stations. ‘The 
high voltage station will have suffi- 
cient capacity to take care of growth 
in load and each municipal station will 
be installed upon similiar assumptions. 
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Figure 5. 


The nce of the individual munic- 
pal loads, would accordingly have 
a greater aggregate capacity than the 
high tension station supplying. 

One area. served by a 110,000 volt 
tc 26,000 volt station is known to have 
the following conditions. High ten- 
sion station operating capacity is 7500 
K.V.A., while the aggregate capacity 
of the several municipal stations is 
10,750 K.V.A. The maximum load 
on the high tension station is 6000 K. 
V.A. One month’s records show a 
peak of 5000 K.W. at 84 percent 
power factor, on the high tension sta- 
tion. ‘The aggregate of the individual 
loads served was 5200 K.W.; the pow- 
er factor of this load delivered from 
this station was reduced 2.5% by rea- 


sen of the 10, 7 rake of 26,009 


volt transformer capacity. One per- 
cent of this might be said to be attri- 
buted to underloading of transformers 
in the municipal substations. 


If a similar condition should be 
found on the 110,000 volt distribution 
of power, a further reduction attribut- 
ed to underloading results. The mag- 
nitude of this reduction would not 
materially change, but it would be 
found to be less in large capacity 
transformers, as they have a lower 
percentage of exciting current. 


Summing up the conditions in a gen- 
cral way without endeavoring to be- 
come too exact in calculations; one 
might expect to find such general 
results in a power area or electric 
system as the following. 


Pow er factor reduction. due for underloading of distribution 
transformers on 4000 and2200 volt lines 


Percentage 


Power factor reduction due to underloading of substa- 


tion transformers on 26000 volt lines 
Power factor reduction due to under] 


stations on 110,000 volt lines 


Power factor reduction due to underloading of stepping up 


station at generating plant 


Zid Ome 
Oto. #1 
oading of distribution 
Otte = 
Oto O 


Total power factor reduction due to underloading trans- 


formers on a system 


2kekGy see 
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On any large system there is a mul- 
titude of conditions, and if the worst 
conditions outlined in this paper were 
generally prevalent, it would be very 
difficult to render satisfactory service. 
The magnitude of the effect of these 
undesirable conditions becomes evi- 
dent to us because the possibility of 
ihe greatest range of reduction ap- 
pears at the ends of the system on 
the 4000 volt or 2200 volt lines, and 
would require increase in capacity of 
plant, lines and stations throughout 
the system, back to the generating 
plant. Fortunately we are able to off 
set these conditions without increasing 
the plant capacities throughout the 
system. We have the well known 
niethod of operating a synchronous 
condenser on the line at any point 
where the maximum economic and 
practical effect can be produced. We 
have synchronous motors of small 
Capacity. situated at, va ©. suitable 
point. We have the condenser 
capacity of the transmission system 
and all apparatus connected to it. This 
is of considerable magnitude on a 
large system. On account of these, 
the effect of underloading of trans- 
formers is neutralized to a consider- 
able extent. 


In conclusion I feel inclined to point 
out the importance of securing distri- 
bution transformers with a minimum 
of excitation. ‘The lower priced art- 
icle might easily be the more expensive 
to operate. The manufacturer has 
been accustomed to producing a dis- 
tribution transformer with low losses 
at no load. ‘The importance of having 
a low excitation has not been given the 
same attention, probably because the 


designer has endeavored to meet the 
demands of a field of use where K.W. 
cost of production is high and K.V.A. 
production is of lesser importance, 
such as in steam generated power 
cystems. 


The central station or municipal en- 
gineer should be continually on guard 
against the possibility of conditions 
such as I have outlined in this paper. 
He is aware that his power bill is 
directly affected by these conditions, 
not to mention the extent to which he 
is responsible for the character of the 
service that can be rendered from the 
system. It should be his aim to keep 
closely in touch with the loading of 
his transformers and if possible im- 
prove their load factor. Care should 
be exercised in securing a good article 
from the manufacturer. The more 
distant his municipality is situated 
from the supply the greater is the nec- 
essity to closely scrutinize these con- 
ditions, since the costs and loss re- 
sulting are comparably greater and the 
service is more affected. ‘These con- 
ditions are more likely to exist to a 
greater degree in the smaller centres 
as there can not be the same density 
of load. Neither can there exist as 
high a load factor where the cost of 
power is high, because there is no 
doubt a considerable improvement in 
the load factor of the lighting trans- 
former due to the introduction into the 
home of the many electrical appliances 
which are becoming daily more fami- 
liar to the public, but are limited to 
economic use in the districts of lower 
cost of power. 


‘Time limits one to a narrow study 
of this subject, and I feel in closing 
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that in some respects the paper does 
not do justice to it. I have no doubt 
there will be many who in reviewing 
their experiences will recall some oc- 
casion where there might have been 
improvement had a little care and 


good judgment been exercised. There 
are many practical occasions where 
the subject applies and where a con- 
siderable loss has been occasioned 
which might have been readily elimin- 
ated. 
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DISCUSSION FOLLOWING MR. DREWRY’S PAPER 


Mr. BucHanan (London): Mr. 
President, Mr. Drewry has rendered 
us a real service in presenting a paper 
of this kind. The matter of under- 
loading and of using taps is some 
thing that each of us should study 
very carefully. I do not believe that 
we had realized its full effect 


However the matter of different ex- 
citing currents on different makes of 
transformers, as Mr. Drewry pointed 
out is something that we municipal 
managers have not much control over. 


As the Hydro-Electric Power Com- 
mission have helped us very consider- 
ably by working out specifications to 
produce the most economical lamp, 
why don’t they do the same thing for 
transformers, so that when buying 
transformers we can say to the manu- 
faturer, “We want transformers to 
the Hydro-Electric Power Commis- 
sion’s specifications”? That would 
really be all that we would need to 
bother about. 


J. SHOWALTER (Westinghouse Com- 
pany): Mr. Chairman, that is a real 
good idea. The Hydro-Electric Pow- 
er Commission have some very good 
ransformer engineers who probably 
know as much about transformers as 
the engineers employed by the manu- 


facturers, and I think it is a very good 
suggestion that the Hydro-Electric 
Power Commission should adopt stan- 
dard specification. 


standard, ~ specifications "ane aacet 
forth by the National Electric Light 
Association, under which most man- 
ufacturers work, and I think. the 
Hydro-Electric Power Commission 
night themselves do something along 
that line, to meet their needs, the needs 
here being different to those in the 
States. It is only lately that low ex- 
citing current has been noticed and 
that salesmen have been talking of that 
feature of their transformers. 


Mr. R. Tp JeRRERY’ (eee or 
Ont.) fic Mie Hydro-El- 
ectric Power Commission have been 
studying this subject and are getting 
out standard specifications for trans- 
formers, and I believe those specifica- 
tions will be ready very shortly. 


Chairman, 


Mr. C. A. Baxer: (Westinghouse 
Company): There is one point, Mr. 
Chairman, in Mr. Drewry’s excellent 
paper—he says that the lower priced 
article might easily be the more expen- 
sive. That is absolutely right. But 
don’t let us go to the extreme of try- 
ing to save in one place and lose out 
in the other. 
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Supposing we have a transfomer of, 
Save ten pen cent exciting current, 10 
bring that down to five per cent. ex- 
citing current may add three or four 
or hive yper cent, to, the cost of the 
transformer, but to bring it from five 
cent. down to two or three per cent. 
Mula ddd rrom Mkiecn per Cents, tO 
forty per cent. to its cost. 


The main advantages to be obtained 
from reducing the exciting currents 
were brought out in Mr. Drewry’s 
paper, and, as he stated, when you are 
down to less than five you have pretty 
well reached the economical limit for 
ordinary sized transformers. 


The biggest gain probably results 
from keeping transformers as near as 
possible over half-load. To keep them 
from quarter-load up to say a ten per 
cent. increase over that is a big gain, 
but with ten per cent. increase on your 
half load the per cent. gain is less; and 
after we have passed half loaded the 
percent. gain less; and after we 
have passed half load we are closely 
approaching a flat condition. We have 
not come to a flat condition yet. 


These points I think it is well to 
keep in mind in considering this paper, 
and I trust the Hydro-Electric Power 
Commission when drawing up their 
specifications will fully consider the 
amount of the exciting current and 
nct make it too low, because you have 
to dig too deep into your pockets to 
pay for your transfoimers. It is a bal- 
ance between whether it is wise to pay 
a great deal more for your transform- 
ers or to save a great deal on your 
power bill. 


Mr... A. B. Cooper (Ferranti Meter 
and Transformer Co.) : The problems 
peculiar to the Hydro are peculiar to 
the Western Ontario section, and 
under the various conditions as sum- 
med up in Mr. Drewry’s paper the de- 
sign of the transformer would appear 
{o constitute a really minor factor, but 
those conditions constitute a large fac- 
tor by virtue of underloading and of 
overexcitation due to operating at high 
voltages. 


Mr. Drewry in his sketch of the 
transformer showed just the funda- 
mentals, but he left out the most fund- 
amental of all the fundamentals—that 
is, the transformer insulation did not 
appear there: If the transformer 
manufacturers were all given certain 
specifications as regards exciting cur- 
rent and insulation charcteristics, they 
would all emerge fairly close to ex- 
actly the same transformer I believe. 
I think Mr. Baker will probably agree 
with that; he has had a great deal of 
experience in designing transformers. 
If we start drafting our specifications 
with the idea of getting down the ex- 
citing current and lose track of every- 
thing else, we are going to be called 
upon to develop very special trans- 
former instead of standardizing on one 
type. In other words, we will have a 
transformer suitable only for certain 
sections of the Hydro, and not suitable 
1o other parts of Canada. 


I should like to suggest that if any 
miovement for standardization is made 
further than we already have—and I 
think’ 14s “dilite «proper that there 
should be—it should be handled by the 
Canadian Engineering Standards As- 
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sociation at Ottawa. They have been 
organized under Government control, 
and the Hydro is represented among 
them. 


As a consideration from the oppo- 
site side of the fence, in working close- 
ly to the line on the capacities installed, 
we run into the danger of cutting 
down the overload capacity of the 
transformer and consequently of break 
downs from overloading. 


Mr. E. I. Srrron: (Hamilton) : 
Pameatraid, Mr Chairman, thatin the 
discussion there is possibly too much 
neglect of the conditions under which 
we buy power. The only thing we 
worry about is our 20 minute peak 
which occurs once a month. That oc- 
curs in Hamilton usually in the even- 
ing when the lighting transformers are 
carrying 125 per cent. load and some 
of them are 100 per cent. overloaded. 
The conditions prevalent -under that 
loading is what we are interested in. 


If you travel back to the Ontario 
Commission’s load, as we have seen in 
ihe recent issue of their Blue Book 
just received for the year 1920, their 
ioad factor is pretty near 100 per cent. 
24 hours a day on certain power 
plants, and certain other loads are 
purchased by them. 


The load throughout the day affects 
certain municipalities, because they 
may run their peak for the month in 
the day time; other municipalities run 
their peak in the evening after five or 
six o’clock. In a word, we have to 
study our own local conditions and 
iook after our own interests. In doing 
so we hope to work out everything to 
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the general benefit of all; in other 
yords, I thoroughly approve of co- 
operation. 


The specifications for a transformer 
have got to be worked out, but we 
must know whether we are talking 
about no load conditions, 25 per cent. 
load conditions, 50 per cent. load 
conditions, or 100 per cent. over- 
load. We try not to allow such 
a condition as 100 per cent. over- 
load to exist, but it has occurred seve- 
ral times to my own knowledge on 
various systems besides Hamilton’s. 


Now, the question of exciting cur- 
vent goes further than the question of 
the transformer. It might surprise 
you to know that it costs us in Hamil- 
ton with our 23,000 meters a little 
over $1,000 a year to excite the meters. 
It is surprising if you buy a good met- 
er how low the exciting current 1s, 
and the actual meter-exciting current 
is worth considering in buying meters. 
The exciting current on transformers 
—I am speaking now of exciting cur- 
rent at our ordinary rate on house 
lighting—is an important matter if 
vou are billing everybody on a killo- 
watt rate, but it is of very minor im- 
portance when you get down to the 
question of your peak load, the time 
that you have to pay for; and get effi- 


Mr. D. EF. Cuarrers: (Windsor) : 
Mr. Chairman, in regard to the scheme 
that is going to be carried out in the 
designing of transformers, suppose 
a customer to-day is asking for a tran- 
sformer, he wants service—he wants 
voltage, he wants good light, and in 
some municipalities there is a large 


range load. 
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With regard to transformer capa- 
city, take a 25 killowatt transformer 
and meter it, and you will find two 
periods in the day, running from 30 to 


40 minutes, when it will be- carrying’ 


33 kilowatts, all the rest of the day 
its load will vary but the ordinary 
load will be about 8 killowatts, and 
diereiore .that means a very large 


transformer capacity which is not 
used. ‘Take where there is probably 
one range to, say, 8 customers. That 
necessitates a large transformer. So 
| would suggest that in respect to cus- 
tomers asking for more voltage that 
consideration be given to the second- 
ary voltage. 


Kilovolt Ampere Measurement 
and its Effect on Power Factor 
By S. L. B. Lines 


roadly speaking the 
power factor at which 
a municipality buys 


a! deeb 
ea 


1. The exciting current of the dis- 
tribution transformers. 


2. By the loading conditions of the 
various customers. 


The distribution transformer situa- 
tion has been very ably covered by Mr. 
G. F. Drury in the Paper which pre- 
ceded this It is the purpose of this 
Paper to deal with some of the factors 
connected with Conditions 2. 


For the purpose of simplifying the 
analysis we will divide the customers 
into three very general classes. 

Residential, 
Commercial, 
Power and Industrial. 

The residential customers’ load is 
almost entirely of the non-inductive 
type, 7.e., cooking, heating and illumi- 


nation, all of which give good power 
factors. Fans and small utility mot- 
ors form an exceedingly small portion 
of the total load. Therefore this type 
of customer in general tends to im- 
prove the power factor, rather than 
create bad conditions. 


The commercial customer is primar- 
ily a lighting and heating customer but 
may have motors of a sufficient total 
to adversely effect the power factor. 
To determine whether this be the case 
or not, it is necessary to study the in- 
dividual load. 


The power or industrial customer is 
the one usually responsible for bad 
power factor. ‘The extent to which 
this is the case is not generally realiz- 
ed2 An analysis recently made in a 
60-cycle district showed the power 
factor of the average machine shop to 
be between 60 and 70 per cent. at 
maximum load. 


It is the practise of the Hydro-Elec- 
tric Power Commission to bill munici- 
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palities on 90 per cent. of the maxi- 
mum demand in watts if the actual 
power factor is below 90, if above 90, 
on the maximum demand in watts. 


MUNICIPALITY A. 


Some actual bills to municipalities. 
within the past six months show what 
an effect this has on their monthly 
statement. 


Bill withoutpower*tactor, correction fg5 =e ee $413.00 
Bill with power tactor correction 22 Seen ee $477.50 
Tricheases 2) ioe a hs ee ee ere ee $64.50 
MUNICIPALITY B. 
Bill ~withoutspower tactom comection. | = a= seem aun eee $ 3,860.00 
Bill with power tacton coriccvOm: 2.) Ween rc eee ees $ 4,760.00 
Increase Aa bs kee ees ee Ie Oe ee eee he eee ees $ 900.00 
MunIcIpAity C. 
Bill without power actor - Coprection jp =a ae et ee $18,930.00 
BilliwithpowermtactOr cor nection x see. eee amt ee ee ee $21,300.00 
Tncredse tas. ig 25) le ee = halk Ne ieee i $32;070,00 
Municiparity D. 
Bill Without power lact@n COLDeChION 225.) =... 25 ae eee $7692.00 
Bill watheoower-taclonicOrreCtiOm s.je5 = 5k ren ee $ 766.00 
GTCR COs pe kee eee Oe ee ee eat wor sce, 114.00 


In analyzing the charts of “Muni- 
cipality A” on the same day and time 
as that of maximum demand upon 
which their bill was based, we find 
they have an industrial load of 95.5 
horse power at 80 per cent. power fac- 
tor. If, however, the industrial load 
has been taken at 90 per cent. power 
factor this would have resulted in the 
total being taken at 87 per cent. power 
factor, or a saving of $51.00 per 
month. The conditions which increase 
the bill to this extent should either be 
corrected or passed on to the customer 
or customers responsible. Since, how- 
ever, it is not usually possible by peace- 


persuasion to get the industrial cus- 
tomer to mend his ways, even if he 
can, the second alternative should be 
adopted, 7.e., pass the cost on to the 
customer responsible. It will I beleive 
be readily admitted that this should be 
done, as the only alternative is to 
charge all customers, good, bad and 
indifferent alike, a higher rate to cov- 
er up the sins of the few. 


SOME MUNICIPALITIES HAVE TRIED 
MEtTHODS 


In some municipalities an endeavor 
has been made to do this in one of two 
ways, one to have testers visit the pre- 
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muses of the various customers from 
time to time and takes tests, the other, 
by means of two Graphic meters-—-one 


reading watts and the other reactive 
KVAG 


The first method is better than noth- 
ing but the cost is considerable and it 
has the objection that one cannot be 
sure that the power factor at time of 
test is the same as power factor at 
Maximum <demands- [hus errors im 
billing may creep in either for or 
against the customer. 


The following examples were taken 
on six customers in one of our large 
cities, chosen at random,— 

Toy Manufacturer— 
Demand 
Power factor by periodic test..80% 
Power factor by measurement..69% 


tice Cae se yee yey yk ee du Ae e 11% 
2. Leather Manufacturer— 
BD Siatice det eet es re vet 25 able 


Power factor by periodic test.....45% 
Power factor by measurement..45% 
| EDA a ache <. baton a cere dese EMO EN oe ec None 


Demand 


COs ee ee cen ee 15.6% 
4.Chocolate Manufacturer— 
LYS aneberG a ene eee Lee mee 45 H.P 


Power factor by periodic test .85% 
Power factor by measurement..74% 


arte meee ate ey A le ed, 11% 
5.Embroidery Manufacturer— 
Deniand tees ee ee 25 Cote 


Power factor by periodic test..85% 
Power factor by measurement..91% 


ECO ey ee es 6% 


6.Textile N Knitting Mills— 
Demand 
Power factor by periodic test..85% 
Power factor by measurement..78% 


Error 7% 


Other municipalities however have 
neglected the question of power fac- 
tor measurement and some resu!ts ob- 
tained in cases of this sort may be of 
interest,— 


1. 16kilowatts demand. Power factor 


2. 190 kilowatts demand Power factor 


taKent aces 3a eee ee 90% 
WEStWShOWCC ey tun ds Sitch ace 66% 

5. 90 kilowatts demand power factor 
takeiedS!. 28 oo eee 90% 

A eStsshlow eum se a) e 71.5% 

4. 20" HEP. -deamnds Powers factor 
(aken vaste tts 22 eres 85% 
VeStMSHOWeds ce fen 54% 

o. 22) HP) ¥demand™= Power tactor 
taketh <dsweee kt eet 85% 

Al Esty SHOW C Cees Wk. eet eee 66.6% 

6. 45.8 kilowatts demand power factor 
Cae Tec eee eee he toads 85% 

pest ashiowede ett me a 57% 


The second method, 7.e., using the 
two graphic meters, is so costly that it 
can only be applied to the very large 
customers. The question therefore 
arises, are there not some other meth- 
ods by which one can make a just 
charge to each industrial customer? 
Let us compare the costs of the meth- 
ods available at present. 


Mernuops 1. 


Two graphic meters as mentioned 
above, one to read watts and the other 
R.K.V.A. From these two readings 
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a power factor can be accurately de- 
termined. The cost varies from 
$385.00 to $780.00 according to the 
type of graphic used, plus transformer 
cost. 


MetuHops 2. 


The use of two indicating demand 
meters connected as in Method One. 
This arrangement will give fairly ac- 
curate results, but since the maximum 
watts and R.K.V.A. may not coincide, 
due to fluctuations in voltage, an error 
may be introduced which would be 
unfavourable to the customer. The 
amount of the bill would no doubt be 
questioned. ‘The cost of this method 
varies from $117.00 to $126.50. 


MertHop 3. 


The use of a graphic KVA. meter. 
This arrangement gives accurate re- 
sults. ‘The cost varies from $275.00 
to $280.00. 


Merruop 4. 

An indicating KVA, meter giving 
accurate results and costing $72.00 to 
$79.00. | 

I'rom the point of view of the cost 
and accuracy, the choice therefore 
rests between 3 and 4. 


Method 3 should be chosen where a 
graphic record is required or justified. 
Generally speaking on 100 horsepower, 
or over, the expense is warranted. 
Method 4 is preferable where a graph- 
ic record is not justified. 


We have arrived at the point where 
the instruments available make it high- 
ly desirable that both large and small 
customers be measured in KVA. It 
is now well, perhaps, to run over 
rapidly what is meant by KVA. 


In a direct current circuit, kilowatts 
are the same as kilovolt-amperes. In 
an alternating current circuit, this 
usually is not the case, because the 
question of power factor comes in. In 
this case watts equal volts multiplied 
by power factor (which is always less 
than one) whereas the volt amperes 
are product of the volts by amperes, 
neglecting the power factor. ‘There- 
fore a volt ampere reading is always 
higher than a watt reading. 


DESCRIPTION OF KVA. INSTRUMENTS 
ON THE MARKET AT PRESENT. 


There are two types of graphic me- 
ters for measuring KVA. on the mar- 
ket. 


THE INSTANTANEOUSLY RESPONDING 
METER. 


“Intsrument A” is of the instantan- 
eously responding type. It has the ad- 
vantage of reading KVA, on balanced 
loads at any power factor but pena- 
lizes the customer on unbalanced 
loads. It is questionable whether this 
is a desirable feature or not. The 
Standard Interpretation of Rates and 
contracts by the:Hii(H. P. Cratpresent 
existing, do not permit of a penalty 
for unbalance. Therefore this in- 
strument should not be used unless it 
is known that the load is balanced. 

This instrument has the standard 
form of metering discs such as are 
found in an integrating watthour 
meter. An intergrating wattmeter 
measures kilowatts because at the time 
the power factor departs from unity, 
the phase relation of the magnetic 
fields, (produced by the current and 
voltage cutting the meter disc) is 
changed. If the relation between these 


i Eee DC Ee Sy 


UO CCE Eee eee 


magnetic fields is maintained on vary- 
ing power factors, then the instrument 
will read KVA. 


Figure 1 


Figure 1 is an illustration of the 
magnetic circuit, shown in the single 
phase form for simplicity. The frame 
F is magnetized by the current coils C 
and Cl. The potential element A is 
mounted in the space of the frame, so 
as to be free to rotate. It does not 
however, revolve like an armature of 
an ordinary meter but changes its posi- 
tion only with the changes of power 
factor. The potential element A car- 
ries a polyphase winding which when 
energized, produces a rotating field 
about its periphery. ‘The flux of the 
frame divides, the major portion pass- 
ing across the gaps between the frame 
and the yoke S, cutting the disc at P 
and Pl. ‘The remainder of the flux 
crosses the path formed by the pot- 
ential element at N. There is a re- 
action between this portion of the cur- 
rent field and the potential field. 
Therefore the element A, which is 
free to rotate, will assume a position 
whereby the potential field is in phase 
with the current field. 


A Rotatinc ELEMENT MAINTAINS 
THE PHASE RELATIONSHIP. 


If the power factor of the circuit 
changes, causing one of the fields to 
lead or lag the other, the potential 
element rotates enough to re-establish 
this phase relationship. The element 
A does not move except to shift in 
either direction with changes in power 
factor. However, a flux is produced 
by the polyphase potential winding on 
it which rotates about its periphery at 
synchronous speed. ‘The path of this 
potential flux through the disc be- 
tween K and N is at right angles to 
the potential flux path, from pole to 
pole through A. 


The element A, always shifts so 
that the potential field is in time phase 
with the current field across the polar 
space, but with the element A, in this 
position the potential field across the 
disc between N. and K. will always 
be in time quadrature with the current 
field. This being the case, the torque 
on the disc is the same as if the power 
factor were maintained at unity. 
Therefore the instrument measures 
volt amperes. . 

Upon the spindle of the meter disc 
is mounted a pen which writes on the 
chart. ‘This is similar to the arrange- 
ment in standard graphic instruments. 


DESCRIPTION OF THE DEMAND ‘TYPE 
oF METER 


“Instrument B’”, is of the demand 
{vpe and does not penalize the custom- 
er for unbalanced loads. It can there- 
fore be used under any conditions, 
with the present wording of the con- 
tracts. It is limited however, in the 
range of power factor under which it 
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wili operate accurately. In its stan- 
dard form, it covers power factor 
from 43 to 90 per cent. lagging by the 
use of two sets of taps, but by the 
means of special taps it can be made 
to cover any desired power factor. 


Metnops 4. 


As far as the writer is aware, there 
is at present only one type of indicat- 
ing KVA, outfit available. It employs 
the same principals as the second type 
of graphic KVA, Meter. The princi- 
pal of operation is to apply to demand 
wattmeter a small external transform- 
er. The purpose of this transformer 
is to bring the voltage and current in 
the circuit into the correct phase rela- 
tion and to do away with the phase 
difference existing when the load is 
cperating at power factors other than 
unity. It is immaterial whether the 
angular position of the current or volt- 
age is shifted, as long as the two bear 
their correct relationship. 

An inductive load causes the cur- 
rent to lag behind the voltage. If 
therefore we can cause the voltage to 


iag also, and by the same amount, we. 


have the desired results and any stan- 
dard wattmeter is caused to read KV- 
A, instead of watts. By means of the 
small transformer already referred to, 
the voltage is given the required move- 


B 


Figure I] 


TO WATTMETER 


ment backwards. The line voltage is 
applied to A.B. and C. (Figwvie II). 
Instead of C.B. being applied to the 
potential coil of the meter, 2-7 are con- 
nected for the one phase. Instead of 
A.C. being connected to the other pot- 
ential coil of the meter, 7-5 is used. It 


will readily be seen from the diagram 


that this has shifted the voltage 53.13 
degrees away from its original posi- 
tion. This angle is the same as the 
lag in the current with a load at 60 
per cent. power factor and the meter 
will now read the product of the volts 
by amperes, providing the power fac- 
tor under measurement is 60 per cent. 
Furthermore, the power factor of the 
load can vary very materially without 
introducting an error of more than 2 
per cent. as is shown in Figure 3. 


Figure III 


Taps in the transformer, of which 
Figure 2 is a diagramatic sketch, can 
be taken out at various points and the 
voltage caused to be in operative har- 
mony at any desired power factor. 


CoMPARATIVE MEtTHODS 


When the contract is based on a 
charge per horsepower plus an ad- 
justment for power factor, the pro- 
cedure would be as follows,— 

Kither measure the demand in watts 
obtaining the power factor from the 
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tester who has visited the factory, and 
work out the formula as follows,— 


K.W. demand reading multiplied by 
.746 to convert to horsepower. Then 
multiply by the allowable power fac- 
tor over the actual power factor. 


It will be noted that both these 
multipliers increase the readings of 
the meter. To measure the customer 
in kilovolts amperes of demand, cut 
out the testing on the customers per- 
mises, with its uncertainties, and the 
formula then becomes as follows,— 
1000__ allowable P.F. 
Jab A160 

It will be noted in this case that only 
one of the multipliers increases the 
veadings. The other decreases it. 
Although the results of both formulas 
are the same, the customers is not as 
apt to feel quite so badly dealt with 
as where both multipliers increase the 
meter reading. An actual example of 
each method shows that the results 
obtained are exactly the same. A cus- 
tomer with 60 kilowatt on his meter, 
whose power factor is found to be 50 
per cent. on tests, would have his bill 
worked out as follows :— 


1000 8 levee rlee 
A kilovolt-ampere reading on the 
same customer would be worked out 
as follows ;— 
1000_ 85 


AES 100. GE os tel ee 


KVA reading X 


60 


120 


POWER SHOULD BE SOLD ON KVA, 
BASIS. 


I would at this juncture put in a 
plea for the sale of power on a kilo- 
volt-ampere basis in place of horse- 
power plus a power factor penalty. 


The are no instruments measuring 
horsepower. They all measure in 
watts or volt-amperes. This fact 
means that the meter reading must be 
multiplied by a factor which increases 
the figure appearing on the bill. The 
power factor penalty means, first, that 
the power factor must be measured 


and, secondly, that a multiplier has 


10) * De used “Which again Tine 
creases the reading. By the time 
one has finished with the aver- 


age layman, he is properly fogged. | 
am sure he will go away with the im- 
pression that most electrical engineers 
ought to be in jail. Whereas if power 
was sold at so many dollars per kilo- 
volt-amperes (instruments now being 
available to measure this quantity). 
The reading would be taken from the 
meter, multiplied by dollars and cents 
and the total bill arrived at. without 
any further figures or multipliers. The 
Objection may be raised that the cus: 
tomer will not understand what a kilo- 
volt-amperes is. ‘This same objection 
was raised to the change which took 
place on lamps. Carbon lamps were 
ali sold by the candle power whereas 
lamps to-day are sold on the watt basis 
and our better halves talk just as glib- 
ly about 25 and 50 watts today as they 
did in the old days about 16 and 32 
candle power. It would appear rea- 
sonable to assume that the individual 
customer would learn just as rapidly 
what a kilovolt ampere is as com- 
pared to the somewhat ambiguous 
term “electrical horse power”. 


May I point out that when a farmer, 
who has one horse doing a short time 
job, comes to install electrical power, 
he finds he has to have two of the 
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electrical variety to do the same work. 
Electricity is somewhat belittled in hts 
mind right at the start. Whereas if 
he was told that he required two kilo- 
volt-amperes to do the work of one 
horse, he would be entirely satisfied. 


Lean 00, Eee. 


Watts DEMAND CoRRECTED For P.F. 


Price per H.P, 41:25. 
Meter Reading, 74.6 K.W. 
PF. found by Test, 50%, 


4 6 O_o p= 
74. 6X = H.P.= 100 


l00xz (to correct for P.F.)=180 


k80X price per H.P.= Bill. 
180 $1.25 = $225.00. 


When his bill came in, if he were able 
tc read the meter, his reading and the 
bill agree. 

I will conclude by giving two sample 
bills together with the necessary cal- 
culations in each case ;— 


AT PCG Eas 


KVA DEMAND. 


Price per KVA, $1.51. 
Meter Reading, 149 KVA 
149 <x B1E5 225,00: 


COS eT 


DISCUSSION FOLLOWING MR. LINES PAPER 


THE PresiIpENT: Gentlemen, I am 
sure you will agree with me that the 
papers we have had this morning have 
I might 
that. the use or. this -V,A,D. 
former with demand meter is becom- 


been very interesting. say 


trans- 


ing more or less general on certain 
types of loads. I do not know wheth- 
er very many municipalities as yet 
In Walker- 
ville we have in the neighborhood of 
nine demand Vel), 
transformers operation on 
loads ranging from 100 up to 800 
horsepower, and so far we have found 


have them in operation. 
meters with 
now in 


them very successful, and the results 
obtained have been very satisfactory 
—from our viewpoint, not so much 
trom the viewpoint of the customer. 


In one case we increased a man’s bill 
$300 a month, on account of low pow- 
er factor. 

Mri |ighe B. RRELE? (oarnians vie 
Chairman, I am sure we are all very 
niuch interested in the paper read by 
Mr. Lines. I may say on behalf of 
the municipality of Sarnia that we 
have adopted the use of the V.A.D. 
obtaining excellent results as far as 
this municipality is concerned. 

I was also interested in that part of 
his lecture where he described the bill- 
ing. I think that is a step in the right 
direction. I have always wondered 
why we should be bothered figuring 
out horsepower when all our electric- 
al instruments register in kilowatts. 
| would like to see the selling of cur- 
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rent on the K.V.A. basis as described 
here to-day adopted as the standard. 

Nie rh Co Pein el oronto.).: 
Mr. Chairman, where the voltage is 
increased on the circuit, would it not 
affect to some extent the K.V.A. mea- 
sured by such a meter as is being dis- 
cussed this morning? 


We have at the present time 4 meter 
that reads fairly accurately the kilo- 
watts. It is an indicating type of 
meter. We have received some com- 
plaints, due to the fact that once the 
meter is re-set what you might call the 
proof of the reading is gone, and some- 
times our meter reader has been seri- 
ously questioned. 

We have been looking into this mat- 
ter and in order to retain proof of the 
reading we have, through the Cana- 
dian Kodak Company, been able to 
procure a type of camera that will 
photograph the reading. If that is of 
interest to you gentlemen I may say 
that we have the camera on Yonge 
Street for your inspection. 

Mr. P. M. Lincotn (Lincoln Met- 
er) Co.) Thisemeasurement, df KVA 
as gotten out by this method gives the 
true KVA independent of the voltage. 
As the voltage increases the KVA in- 
creases in exactly the same proportion. 
It takes cognizance of changes of volt- 
age so long as they are reasonably 
within the limits of the power factor 
for which the-VAD transformer is 
set. Mr. Lines has shown that the 
angular variation may be 1144° each 
sdesOre toe setting belore tthe error 
amounts to more than 2 per cent. Also, 
if is important to note that whatever 
error there is, is in favor of the cus- 
tomer: that 1s, if there 1s any error at 


all it reads lower, and cannot penalize 
the customer in any event. That is im- 
portant because it cannot be attacked 
by the customer on account of the pos- 
sibility of over-registering. 


Mr. Drewry’s and Mr. Lines’ papers 
this morning have emphasized what 
one might call the two neglected fac- 
iors in the making of rates for eleci- 
rical service load factor and power 
factor. The load factor and the power 
factor are absolutely essential in the 
distribution of the cost of power equit- 
ably. It stands to reason that in dis- 
tributing the cost of power to the users 
of power every user should so far as 
possible pay his just proportion of the 
cost. hate df believes: the tunda- 
mental principle upon which the Hy- 
dro-Electric Power 
operating. 


Commission 1s 


It follows from that that each class 
of customer should be assessed an 
amount which is his just proportion 
of the total, and a proper system of 
assessing the cost is essentially a sy- 
stem which will take into account the 
proportion of each user’s cost to the 
total. And in making such an gassess- 
ment I wish to emphasize again that 
the consideration of those two factors 
is absolutely factor 
and power factor; both of them must 
be taken into consideration before the 
assessment san be justly distributed. 

Mr. Frint: We have many consum- 
ers, Mr. Chairman, who run 24 hours 
a day, ‘There is no doubt that the 
system voltage is going to increase at 
night over what it is during the day. 


essential—load 


Assuming the consumer pulls the same 
amount of horsepower .during the 
night ashe does during the day, will 
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pot the KVA at night be higher than 
during the day ? 

Mr. Lincotn: That is true, but the 
actual power demand at all periods of 
That is, the RK- 
VA portion of what he takes is in- 


the day is the same. 


creased, and therefore the KVA 1s 
increased. A watt meter is so con- 
structed inherently that it measures 
the projection of the current on the 
voltage. (Mr. Lincoln then explains 
the action of a V.A.D. transformer by 
means of a diagram. ) 

Mi BO ReWaAwLor Cho Ha 2 iGcor 
Ontario): As the variation 1s very 
small, would not the error caused by 
the increased voltage be nullified by 
the error on the other side on account 
of the VAD transformer not register- 


ing exactly the KVA used? 


Mr. LincoLtn: That is probably the 
case, but the error would be offset by 
the fact that at night when the volt- 
age is high the power factor is also 
the type of load 
have at night is lighting and heating, 
which has inherently a high power fac- 
tor load, while the type of load 


tor, while you 


you 
have in the daytime, when motors con- 
stitute the load, has a low power fac- 
tor. It has always been my feeling 
that the best way to get the power 
factor corrected is to pass on the cost 
of that power factor to the ultimate 
user, 

The ultimate user in the application 
of his motors and transformers to his 
factory is able to govern his power 
factor to a very large extent by a judi- 
cious choice of his motors and other 
equipment, and if you put upon him a 
penalty for low power factor he will 
use a great deal more judgment in 


choosing that equipment, and he 
should use judgment so as to get his 
power factor up. 

If you do not recognize power fac- 
tor in your rates you do not give the 
ultimate user any incentive to correct 
his power factor, and consequently you 
are going to have conditions where 
your power factors are pretty low, 
and that; ac iareas ieeatwereqmi tom 
your discussion this morning, is what 
you have now—a condition where 
power factor is low, and there is no 
incentive on the part of the ultimate 
consumer to improve it. Ii you tap 
his pocket book he is going to correct 
that. I think that is the proper atti- 
tude to get him into. 


Mr... Go Be DauwrvssCu be ee. 
OL Ont.)= Il believe Wt. Vincolnsdia 
noi quite get the phase of Mr. Flint’s 
question, not being familiar with our 
conditions. Mr. Flint does not refer 
to a power customer having his service 
et primary voltage where there is 
transformer RKVA coming into ac- 
count at all: he has reference to the 
increase the voltage would have on the 
RKVA of the motor, or the motor 
load. Of course that would not be as 
appreciable as it would be on the trans- 
formers. 

Mr. LincoLtn: That is true. 

Mr. Drewry: The point, is that the 
customer will get a certain amount of 
penalty arising out of increase in volt- 
age. Our duty as a supplier of power 
is to maintain a definite voltage. Some- 
times it is a physical impossibility to 
secure that, but if you do not exceed 
a definite voltage you are not going 
to penalize your customer on power 
factor, 
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Mr. Lines has intimated that the 
KVA is a fine basis of measurement. 
Mr. Lincoln says that power factor 
penalty is the proper way to get re- 
stitution. Now, those two statements 
are more or less conflicting, because 
if you obliterate and put out of exist- 


ence our common terms of kilowatt, 
power and horsepower, you will delete 
from the ordinary layman’s mind the 
fact that he is a culprit in taking pow- 
er at a very low power factor, and I 
think the old kilowatt and horsepower 
measurement cannot be lost sight of. 


Tee 


Further Progress of Rural Distribution 
By J. W. Purcell, 


Assistant Engineer, Hydro-Electric Power Commission of Ontario 


HE tendency of the pre- 

sent times in rural dis- 
tricts is toward the 
uses of power in diffe- 
rent forms for field 
work, in the barn, and 
to a lesser extent in the house. 

The western provinces of Canada 
and the United States have for a long 
time used the tractor for field work, 
but have found the large tractor too 
heavey, too unwieldy, too cumber- 
some for their needs and for their 
soil; the natural result has been 
the discontinuance of the use of it to 
a great extent; the small tractor com- 
ing during the war has been adopted 
quite generally in the West and East. 
‘There have been, and are extremes in 
the applications—in the East we find 
farmers purchasing tractors and not 
reducing their number of horses on 
the farm—in the West there are men 
like Schaal and Schaal, twenty-five 
miles, southwest of Winnipeg, who 
operate 10,200 acres with no horses, 
and no stock, but forty tractors; each 
one hauls two to fourteen inch plows, 
and they plow an acre every 2 minutes 


12foot drills seed 640 acres a day. In 
harvesting they cut and stook a sec- 
tion (640 acres) per day. Mr. Schaal, 
Sr., claims power cheapens production 
and increases profits by horseless 
farming. 


We, however, are not interested in 
the sale of tractors excepting in the 
general application of power to 
farm work but we do think it 
is Untortunate . that. millions] of 
dollars should be expended on this 
form of power, when by doing so they 
feel they are not justified in making a 
smaller expenditure to equip their 
places with NHydro-Electric power, 
which would give them a greater ser- 
vice both in the house and barn, at 
only a fraction of the cost per annum. 


Our Ontario farmers, however, 1n 
most cases have not considered the 
needs in the house as serious until 
recently. ‘The wives and women of 
the country have been granted the 
franchise, and apparently this has 
affected their status to the extent that 
they now enter into the discussions in 
many of the meetings, and are not 
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backward in stating their views. The 
following table prepared by the U.S. 
Dept. of Agriculture shows the dis- 
tribution of the farmer’s wife’s work, 
and the equipment she has to do the 
work with. The notation at the bot- 
tom, by way of advice to manufac- 
turers and distributors is a timely sug- 
gestion to the manufacturers, distribu- 
tors and merchants in Ontario. 


Shortly before the June convention 
of this Association, the Legislative 
Assembly of the Province of Ontario 
passed legislation authorizing the 
bonusing of rural power distribution 
primary lines whereby these lines 
would be bonused up to 50% of their 
cost, at the time they are constructed. 


The Commission was advised that 
for the present the Province would 
bonus the primary lines to the full 
amount of 50%, so that all estimates 
sent out and rates given are based on 
this assumption. 


Late last year the Commission 


found it was necessary to classify 
rural service, using as a basis for each 
class the demand of such class of ser- 


‘vice, based on the average demand 


from our experience in service to a 
large number in each class. The fol- 
lowing excerpts from the letters to 


townships giving rates, gives the 
classifications and the description 
of the. service..each may “be app- 


lied to, as well as the estimated 
Service = scharee, .4.the.” sestiumated 
annual cost, the class demand in k.w., 
and. «in -hep.. the average: monthly 
k.w.h., and an estimated total cost, 
based en, power sat. © > cents eper 
Keowee Ome the. tinct elt) Nourse (ce 
of the class demand, with a follw up 
rate of 2-1-2 cents per k.w.h. The 
Service Charge and total cost are giv- 
en for both frequencies as there are 
some representatives here from dis- 
{ricts using each, and it may be well 
to have these figures handy when your 
farmer friends come in to enquire 
about probable costs for service in 
your district. | 


Crass I—Hamlet service includes service in hamlets, where four or more 
customers are served from one transformer. ‘This class excludes farmers 
and power users. Service is given under three sub-classes as follows :— 


Crass I—A-—-Service to residences where the installation does not exceed 
six lighting outlets or twelve sockets.. Use of appliances over 600 watts 
is not permitted under this class. 


Crass I—B—Service to residences with more than six lighting outlets or 
twelve sockets, and stores. Use of appliances over 750 watts permanently 
installed is not permitted under this class. 


Crass I—C—Service to residences with electric range or permanently in- 
stalled appliances greater than 750 watts. 
Special or Unusual loads will be treated specially. 


Crass I]. —House Lighting—Includes a!l contracts where residences cannot 
be grouped as in Class I. This class excludes farmers and power users. 
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Crass IlI—Light Farm Service—Includes 


lighting of farm buildings, 


power for miscellaneous small equipment, power for single phase motors, 
not to exceed 3 horsepower demand, or electric range. Range and motors 


are not to be used simultaneously. 


Crass IV—Medium Single Phase Farm Service—Includes lighting of farm 
buildings and power for miscellanieous small equipment, power for single 
phase motors, up to 5 horsepower demand, or electric range. Range and 


motor are not to be used simultaneously. 


Crass V—Medium 3-Phase Farm Service-—Includes lighting of farm buildings 
and power: for miscellaneous small equipment, power for 3 phase motors, 
up to 5 horsepower demand, or electric range. Range and motor are not to 


be used simultaneously. 


Crass VI.—Heavy Farm Service—Includes lighting of farm buildings and 
power for miscellaneous small equipment, power for motors up to 5 
horsepower demand, and electric range, or 10 horsepower demand without 


electric range. 


Crass VII—Special Farm Service—Includes lighting of farm buildings, 
power for miscellaneous small equipment, power for 3-phase motors 
from 10-20 horsepower demand, and electric range. 


Crass VIII.—Syndicate Outfits—Includes any of the foregoing classes which 
may join in the use of a syndicate outfit, provided the summation of 
their relatives class demand ratings is equal to the Kilowatt capacity of 


the syndicate. 


The estimates on the cost of power 
delivered to users as herein set out 
have been based upon certain assump- 
tions, some of which are as follows :— 


The construction of the lines shall 
be undertaken and paid for by the 
Commission. The farmers in the vici- 
nity of the roads along which the 
lines pass will assist in the construc- 
tion and assistance will be paid for at 
a suitable rate of wage. Lines con- 
structed from the line on the highway 
to customers’ premises will be paid 
for by the customer. ‘The Commission 
proposes to supply the necessary ex- 
pert labor to direct the construction 
of the lines and the installation of the 


equipment. It has been assumed that 


three farmers per mile of line, or the 
equivalent, are obtainable as an aver- 
age for the entire district to be served. 
The supply of poles at low prices in 
the district or the vicinity of the 
district by efforts on the part of 
those desiring service will result 
in the reduction of “the cost sof 
construction and corresponding re- 
duction in the cost of service. Co- 
operation resulting in the reduction of 
cost of construction is desired. ‘The 
1ates herein set out are also based up- 
on a government bonus of 50% of the 
cost of primary lines constructed on 
the highway or along the right-of-way. 

Charges for power delivered shall 
consist of two parts, namely, the ser- 
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vice charge and the consumption 
chage. The service charge which con- 
stitutes the greater portion of the total 
cost of power delivered, consists of 
the operating, maintaining and fixed 
charges of the lines and equipment re- 
quired to deliver the power to the 
users in the district. Consumption 
charges will be determined by a meter 
at each customer’s premises, which 
will measure the quantity of power 
used to which a suitable rate will be 
applied. ‘This cost can only be arrived 
at when the amount used has been 
determined. ‘The rate used in the dis- 
trict will be determined by the cost of 
power at the transformer station 
supplying the district. The pow- 
er supplied to the district will be 
metered at the transformer station. 


The meter rates for users in that 
part of your ‘Township will be suppli- 


Cll RETO both eee ete ens eet eee 
are estimated as follows :-— 


5c per Kilowatt hour for the first 
14 hours use per month of 
customer’s class demand rating 


2% Per Kilwatt hour for all re- 
maining uses. 


Less 10% for Prompt Pay- 


ment. 


The following table gives class de- 
mand rating, average monthly kilo- 
watt hours, estimated consumption 
charge, estimated service charge, and 
total estimated annual cost for each 
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Rural contracts have been develop- 
ed to a form that agrees in principle 
and application to that which is in use 
in urban 


municipalities, excepting 


that in the former the liability is 


assumed collectively and benefits dis- 
iributed individually through the 
municipality as a whole. Most ser- 
vice in rural districts is being supplied 
under Part LD and? part LB won 
Power Commission Act as supply to 
individuals, therefore the liability in a 
cistrict 1s assumed by this group of 
individuals, and any benefits accrue to 
them as individuals. The rural power 
contracts are covered by a guarantee- 
ing agreement between the townships 
and the Commission. 


Under legislation as revised in 1920, 
all new systems will be operated by the 
Commission. Distribution in districts 
such as yours, from existing or pro- 
vided distribution centers, make this 
desirable. At the end of each year a 
statement will be rendered to each 
township in each district. 

Construction in rural districts was 
discontinued in 1917 on account of the 
war, and by reason of high costs and 
unsettled conditions was not under- 
taken again until this year. 


At the end of the fiscal year 1920 
the Commission had 


Farme@cernvicess. =e AS: 
Hamlet Servicesse. 857 
SUubiusbane services tema 4103 
Suburban Service on local 
records. about = ae 2000 
Total 8086 
Miles of line. 2a 502.74 
Townships in which service 
Is given 81 


During 1920, however, the legisla- 
tion regarding rural distribution was 
revised with a view to more extensive 
construction than had taken place 
before. During 1919 and 1920 pre 


J Jeidie ABE Bd bo Di 69 


TOE 


paratory surveys were made over a 
large area in 68 townships, divided as 
_ tollows: 


Niagara ystems eke. sano 30 
DUasleaWEreRCe n> VSCOM a: secs. 14 
Pao eiide oy Slemieare se: Meets es 3 
RSLS Sa a een Pra 8 Eee ek ee 3 
Wrasdell Systeme 2.25.20... ii 
TNE Ca mete ee ee hae, 3 
CAO Se veneer sO alah ae tant 6 
@itawateo ston 2. ye ys 


Based on these surveys districts were 
laid out and submitted to the Govern- 
ment for approval. 


Rates were approved for these dis- 
tricts on the assumption that a Gov- 
ernment bonus of 50% would be ob- 
tained and that the number of farmers 
signing contracts would not be less 
than three per mile. 

The total number of townships in- 
cludes by these districts, and the num- 
ber of townships adjacent to load 
centres, which might be served from 
eis PC we lineswrise54 land: the area 
covered is 17,365 acres. 


Authorization having been receiv- 
ed with regard to these districts, meet- 
ings were advertised and held in all 
prominent centres, in order that the 
new procedure and rates might be ex- 
plained to the residents of these town- 
ships. The first meeting was held on 
june 16, 1921 and to date the follow- 
ing meetings have taken place— 


Niagara System 155 


Eastern System 
CeO) ae Sete Mts et ie rok) Poona 20 


Northern Systems 


At about 50% of these meetings 
committees were elected to carry on 


the work in the section covered by 
the meeting, including the making of 
ihe canvass for contracts; this has 
been the practice of the Commission 
for some time, the endeavors of the 
committees being directed by the 
engineer for the district, keeping their 
efforts concentrated to a definite route, 
to a distribution centre, which in 
most cases is an urban municipality 
now being served. 


The basis of former estimates sub- 
mitted on the receipt of a petition was 
the petition, with an appliancation of 
ordinary horse sense. This was in 
fairy 9. cases eciounds) stor 9 beaera 
wrong assumption— I do not mean 
the application of the horse sense—but 
the petitions did not represent the 
amount of business that could be se- 
cured when a canvass was made for 
contracts it was found necessary to 
establish a minimum amount of bus- 
iness as a basis for rates, to work 
from or to. It was also found that 
ies-ow li. contract «(Class 3) was 
more popular than the 5 h.p. contract 
(Class 4 or 5), as the total annual cost 
was less, therefore for the primary 
portion of this annual first charges 
they were put on the same basis and 
the minimum business referred to was 
placed at 3 of either of these classes 
per mile, or their equivalent, as an 
average for the district. 


Under the legislation of 1920, dis- 
tribution is made in districts or zones 
regardless of the geographical lines of 
townships. Under this more econo- 


_raical method of distribution it 1s pos- 


sible to develop a system, where it was 
not possible as a township system. 
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The results of the meetings and can- 
vasses by committees with the assis- 
tance of district engineers has been 
about 3500 rural contracts since June 
loth, 1921, a large percentage being 
contracts for farm services, the bal- 
ance hamlet and suburban services. 
Below is a list of rural construction 


(It is the policy of the Commission to 
avoid as far as possible winter cons- 
supplied to direct the construction 
and install the equipment. - 

Following is a list of rural systems 
and extensions under construction, or 
approved to construct. 

Shortage of poles in Old Ontario 


TABLE NO. II. 


Rural Systems and Extensions under Construction, or 
Approved to Construct. 


Rural Miles 
Systems Power Consumers of Load—K.W. 
District Line 
INTZOAae. wont ee ae ee ne 1198 168-35 2050.5 
UP OTiIgcl caereos cae ae eee 3 22 3.16 2Oeo 
SEVEUi oe eet, ere ace ten eects 1 60 (Ae 85.5 
Si isaiweencen ss. cp fells oases oe 5) 88 15.25 Ls 
Wied elle ee aaa snc tc ae © 2 4 1.6 14. 
OLA Want cheer ete if 76 18.61 194.5 
23 1448 214.57 2499.5 
Rural Power Systems and Extensions Approved for Construction 
and Bonus Approved. 
Miles Trans. Total 
System Townships |Consumers of Capacity | Estimated Bonus 
Primary K.W. Cost : 
Niagara..”. .¢ 13 1094 17 1995 
Ottawa aca 1 78 18.61 204 
Eugenia.... 4 46 85 83 
hel ops) gt Wen 1 99 75 158 
St.Lawrence 3 80 Hoa2o 123 
Wasdells.. .. 1 4 58 14 
24 1401 | 235.04| 2577 | $506,020.06 | $146,867.16 
Additional Capital applied for— | $ 75,479.44 | $ 22,473.98 


approved, for which the bonus has 
been approved. Canvasses in many 
prospective and existing systems are 
not yet complete, and are being car- 
ried on by the local committees. 
Construction is under way in quite 
a number of the districts approved, 
favorable fall weather permitting this 


has forced the Commission to under- 
eround construction for rural service. 
In 1921 less than half of the poles re- 
quired were secured in Ontario, the 
balance coming from Quebec, New 
Brunswick and British Columbia. This 
is largely the cause of a great differ- 
ence in cost of material for a standard 
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tural 3 phase mile of line, on poles, 
the range being from $383.52, for mat- 
erial only, in 1911, to $843.94 in 1921 
approximately 50% of the cost of 
iaterial per mile this year is for poles 
laid down. The Commission have laid 
out and have under way underground 
construction in the following town- 


ship— 
Salt fleet 55 miles 
Beverley 3¥amiles 
Ancaster 7 miles 
Niagara 3/amiles 
Willoughby and Bertie 8 miles 


part of this being 3 phase and part 
single phase, taking in all about 115 
wiles of cable. The cable is lead en- 
cased rubber insulated with stranded 
copper conductor. A trench is made, 
using plows, with a minimum depth 12 
inch the cable laid in without a duct, 
the fill being made by using a scraper. 
The Commission, appreciating that 
load density is low, and construction 
must be under way in many districts 
at the same time, has endeavored as 
far as possible to use equipment which 
can be secured locally thus decreasing 
the cost. It is possible that methods 
truction of rural systems.) Farmers 
in the vicinity of the roads along 
which lines will be built, are assisting 
in the work, and are being paid for 
at the current wage of the district, 
foreman, linemen and wiremen being 
of installation may be changed as the 
work progresses. The obstructions 
that are met with in districts are tree 
roots, boulders, and soil conditions. It 
would seem, from progress reports, 
and estimates that 3 phase line under- 
ground will cost more than a similar 
line overhead, that single phase line 
underground will cost less than a sim1- 


iar line overhead, and that for a sy- 
stem with one-third three phase and 
two-third single phase underground, 
the cost of underground distribution 
would probably be lower than over- 
head. Most services from this system 
are overhead, transformers erected on 
a short pole at a suitable location for 
the service, or services and “run-offs” 
made to point of delivery to the 
premises. 

This paper would not be complete 
without some reference to electric ser- 
vice in rural. districts: from other 
sources. ‘The individual plant driven 
by gasoline engine with or without 
and store 1013 K.W.H. in the year, 
From our experience, the Class 3 con- 
storage battery, is commonly known 
in Ontario, some having been installed 
for 9 years. These serve for lighting 
only; other uses, as a rule are a seri- 
ous tax on most of these plants, and 
only result in impairing it for its most 
important use—lighting. By reason 
of the high depreciation of plant and 
battery, and the maintenance, the cost 
of service per unit of work or of elect- 
ricity is quite high. Recently a pam- 
phlet on Wind-produced electric 
power—not the “hot air” kind com- 
monly used—but a plant driven by a 
windmill, came to our notice. It is 
inanufactured in one of the Western 
States, costs $850.00 f.o0.b. factory, has 
aacapacity of 91:5 KW,, ands dey 
ciaim in that State would generate 
sumer uses an average of less than 
506 K.W.H. per year. This amount 
of electricity in the average district 
as served by us, including all charges, 
would cost an average of 17.1 cents 
per K.W.H., and if supplied by wind 
service, would cost 55.7 cents per K. 
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W.H. Kent refers to Rankin and other 


giving data which shows _ costs 
pen Hel 322 to: 15c;-the later cost 
being for 8%ft. mills, the size com- 
monly used. Individual plant users in 
each district are almost invariably the 
first to sign for Hydro Electric power. 


The farmer as a user is usually more 
liberal in his uses, has a larger instal- 
jation and more possible uses than 
urban customers. The appended list 
of installations, cost of installation, 
annual uses, annual cost and work 
done are included as a part of jthe 
paper for your use at a reference if 
interested. 


Syndicate have been formed in dif- 
ferent parts of the province, whereby 
a number of farmers form a com- 
pany to acquire, own and operate a 
large motor and outfit for doing their 
heavier work. ‘These have been a suc- 
cess from their point of view, and 
when operated on a system which is 
not too small, would be a benefit to 
the system by reason of the increased 
uses, if there be a sufficient number 
served by the syndicate. In this we 
again come to the principle which must 
be kept in mind when considering 
rural services viz:— “Make the max- 
imum use of the service when it is in- 
stalled, and keep the peak low.—Good 
load factor.” | 


From the manufacturers and distri- 
butors’ viewpoint the rural business is 
no less a problem than from ours. 
The residents in rural districts from 
time imemorial have been the butt of 
the “gold brick saleman’”. So be care- 
ful at the start, and we believe the field 
now open for business will enlarge 
greatly. The business is there but 


3) 


the rural resident is rather “gun-shy 
of the city and large town salesman; 
gain their confidence by sensible deal- 
ings, “don’t advise them to use vacuum 
cleaners for the cows in cases where 
the stables need attention.” Local men 
in most cases can secure the business 
better than outsideers,, and have the 
advantage of knowing the people, their 
faults and their virtues. 

In conclusion as the preacher says, 
the slogan “Do it Electrically” can 
now be applied in the country as well 
as in town, and the Hydro principle of 
“Co-operation” should be specially em- 
phasized in approaching and dealing 
with farmers as a class. The Com- 
niission will be pleased if you can help 
us in getting information to people in 
vour several districts adjacent to the 
urban municipalities you represent, 
we for our part will endeavour to 
supply you from time to time with 
such information as we can. 


/MERBTIELS 


CLAUDE WAD FALLEN 
ASLEEP UNDER THE TREE 
BY THE BROOK WHEN 
THE BARKING OF HIS 
PET HOUN? AWAKENED HIM 
HE STRETCHED AND SIGHED’ 
"IF THE WINDOW Is GLASs, 
WHAT ISADORE 2" 


CALL A Doctor| 
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Minutes of Convention 


HE Convention was call- 

ed to order” om ) the 
afternoon of Thursday 
january. Zou at. 2.30) 
o-clock in room C 26, 
Chemistry and Mining 
Building, University of Toronto, by 
the President, Mr. M. J. McHenry, 
who gave a short adress outlining the 
activities of the Association during 
ihe past year and welcoming the dele- 
gates. 

Moved by Mr: E. V. Buchanan, sec- 
onded by Mr. H.-F. Shearer. 

That the minutes of the June Con- 
vention at Niagara Falls and of the 
Executive Committee held on October 
21, 1921 be passed as published in the 
Bulletin. 


Za 


Carried. 


The report of the auditors was read 
which showed a balance of cash on 


hand of $789.07. 

Moved by Mr. J. E. B. Phelps, sec- 
onded by Mr. A. T. Hicks. 

That the report of the auditors be 
adopted. 

Carried. 

Mr. A. T. Hicks reported progress 
by the Committee on Accident Pre- 
vention and Health Promotion and 
promised something definite from this 
Committee in the future. 


Mr. R. H. Starr reported on the 
work done by the Regulations and 
Standards Committee. Complaints re- 
garding the application of the Rules 
and Regulations for electric wiring 
lad been taken up with the Chief El- 
ectrical Inspector-with satisfactory re- 


sults. The standardization of oils had 
also been considered and it was recom- 
mended that the Association take ac- 
tion towards such standardization. 

Moved by Mr. H. F. Shearer, secon- 
ccc by vi eB yates, 


That the report of the Regulations 
and Standards Committee he adopted 
and that the Executive of the Associa- 
tion be empowered to take up with the 
Department at Ottawa the question of 
siandardization of transformer oils. 

Carried. 
letter iromvi. Geop OP hallips 
Manager of the Twin City Electrical 
Exhibition was read. This announced 
an Electrical Exhibition to be given 
in Kitchener during the week of May 
ist to 6th next and extending a hearty 
invitation to the Association to attend 
le 

Mr. V. S. McIntyre then outlined 
to the Association the nature of the 
proposed exhibition and as represen- 
tative from Kitchener added a verbal 
invitation to all to attend. 

By motions duly moved and secon- 
ded—Mr. C. A. Moat was nominated 
Associate, and The Sterling Electric 
Company, Commercial member of the 
Association. 

Moved by Mr. O. M. Perry, second- 
ediby Mrs FL. Oz Fisk. 

That the Constitution and By-Laws 
be amended by the insertion of the 
following :— 

CLAUSE 7 (b)— 

“The Executive Committee may in- 
stitute Standing Committees from time 
{0 time, and may appoint committee 
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members to act pro tem until the suc- 
ceeding annual election.” 

Former clauses 7 (b), (c), (d) and 
(e) will be numbered 7 (c), (d), (e) 
and (f). respectively. 

Carried. 

Mr, HL. EF. Shearer referred. to=the 
minutes of the June Convention and 
also to a resolution passed by the Ex- 
ecutive Committee at its last meeting 
in reference to Licensing of Electrical 
Contractors. He asked that some ac- 
tion be taken by the Association to see 
that the proposed bill does not go 
through in its present form. 


Moved by Mr. P. B. Yates, second- 
ed by Mr. E. V. Buchanan. 

That the Ontario Municipal Elect- 
vical Association be asked to deal with 
ihe proposed legislation regarding the 
Licensing of Electrical Contractors. 

Carried. 


The scrutineers reported that the 
balloting for officers for 1922 had re- 
sulted in the election of the following 
gentlemen :— 


President—M. J. McHenry; Vice- 
President—A. T. Hicks; Secretary— 
©. R. A. Clement; Treasurer—G. J. 
Muckiers Wirectors at larses: Po By, 
Mates, Oy blo, Ocoee Leet e Couzens. 
District Directors: Niagara District, 
Notte sleeo Central District al, 
Reesor; Georgian Bay District, E. J. 
Stapleton; Eastern District, H. F. 
Shearer; Northern District, R. H. 
Stratford. 

Mr. T. C. James, Assistant En- 
gineer, Hydro-Electric Power Com- 
mission of Ontario gave a very inter- 
esting talk on The Nipigon Develop- 
ment, which was fully illustrated. 


Moved by Mr. P. B. Yates, second- 
ed by Wire, EL Stare. 

That a hearty vote of thanks be ex- 
tended to Mr. James for his very in- 
teresting lecture. 

Carried. 

The proceedings were adjourned at 
5.45 untilthe next morine: 

At 6.00 o’clock the Association met 
at Binghams for the Convention Din- 
ner. The guest of the evening was 
Major Hume Cronyn, Chairman, To- 
ronto Railway Arbitration Board who 
gave a very interesting address. 

Friday January 27th, morning ses- 
sion. 

Mr. G. F. Drewery, Assistant En- 
gineer, Hydro-Electric Power Com- 
mission of Ontario, read a paper en- 
titled “The Effect of Underloaded 
Transformers on System Power Fac- 
Oe 

Discussion following this papet was 
by Messrs. E. V. Buchanan, J. Show- 
alter, Ro 1 jeter: sie Aaebocct a. 
B. Cooper, i) estiten andes 
Charters. 


Moved by Mr. O. M. Perry, second- 
equby Wie Be oS iton 


That a hearty vote of thanks be ex- 
tended to Mr. Drewry for his very 
able paper. 

Carried. 

Mr: S$, dy Bas ites: ee resident: 
Chamberlain and Hookham Meter Co. 
Timited, read a paper on “The Mea- 
surement of Kilovolt Amperes for 
Power Billing”. 

Discussion following this paper was 
by Messts, J. <Eo°B.-Phelpe wal hee 
Flint, P. M. Lincoln, E.R» Gawler 
G. I. Drewry and the President. 
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Moved by Mr. J. J. Heeg, and duly 
seconded. That’ a hearty vote of 
thanks be extended to Mr. Lines. 

Carried. 

The proceedings adjourned at 12.30 
o’clock P.M. to meet again that after- 
noon at 2.30 o'clock. 


At the afternoon session Mr. J. W. 
Purcell, Farms Engineer, Hydro-Elec- 
ime Dower Commission read a paper 
on “Further Developments in Rural 
Power Distribution.” After reading 
his paper he showed a number of pic- 
tunes hesexplaimed fully. Aiter: ac- 
cording a hearty vote of thanks to Mr. 
Purcell the Convention adjourned. 


On that evening the Association be- 


Mr. M. J. McHenry, 


came the guests of Zeta Lodge A.F. 
& A.M. where a very enjoyable time 
was experienced by all. Sir Adam 
Beck was the special guest of the 
Lodge on that occassion and gave a 
talk that was very much appreciated 
by everyone. 


The register shows the attendance 
at the Convention to have been 180— 
made up as follows :— 


Clase: Nike ae ee. 56 
Clases she aes ee. 14 
WOMmmMmerciah. Beasaos. 67 
INSSOCIAIES —er et eee 24 
WSO Ooms eek eee 19 


There were 177 at the Convention 
Dinner. 


Toronto Ont, january. 24, 1922 


President, Association of Municipai Electric Utilities of Ontario. 


Dear Sir: 


We beg to advise that we have audited the accounts of the above Associa- 


tion for the year 1921. 


The amounts shown as being received and given on appended statement 


are certified to by the Secretary as being the total receipts for the year, and all 
disbursements are supported by properly authorized vouchers. The balance 
as shown to be on hand is in accordance with the pass book as at January 
7 O22: 


STATEMENTS OF RECEIPTS AND DISBURSEMENTS 
RECEIPTS: 


Da lamecr Oro sina mass |i, Jlyiel O2 [e oer: Stee oat Lea Soa 
WVMeTID eis iit peihC COUR a iaea ce ee ae etme th bce 1,145.00 
Commmercraledonationss-4opaten | O00 anu ee ce cue 450.00 
amianveC onwerition: dinner race 26 ee ant Sa 252.00 
A)neWakey Kray entra te loner Ceubaha tele Seen ce ees ates ores eee a 434.00 
| RSiatol les a chanld | bats A eeS hilo y Vie ee a ys ee co er 2 7D 
Pia em tGteclecr men iret, ve heya oa Nee eo 27.90 
————-—— $3,221.00 
DISBURSEMENTS : 
Relive Oe vA LOS AC Ob ee got, ake tee OE eens a 2 ee $ 578.44 
amitiaty: Conventions cdinien dane) etka et 272.00 


June Convention dinner 
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Jimer Convention vexpencds: (ee... cee cae 212.04 
REDO EG? econo tas SEES eee ate, ee eee ee 179.50 
SPCeIaI Cars: 2a eee ee oe eee 102.50 
MOCLOLTEY exh Aiko la yen ee is Ove hee ee 75.00 
Pniteraining (44 Poort a ee ok 5 eee ee SCO 
Rent ore BD wildines-.25 2s tee eens ee oa ee 10.00 
Eravelling.“expenses: 9.5m ees eee ee one ny 238.20 
Expressed Exchanges. eet. eee ue cre Ae 16.20 

Zoos 
Batancertte (bane eae ee eee ea er ee 789.07 


=~. $3221.00 
Respectfully submitted, 
W. G. PIERDON, 
HeR ee rie mene 
Auditors. 
January <7) 41224) 
MEMORANDUM TO THE AUDITORS: 
I give in the following a detailed statement covering all monies received 
by me and handed to the Treasurer during the year 1921. Statement is as 


follows: 


34 SUtitres ath S200. cies 2 oye ee oe tee 68.00 
SS Otiitessale © cee eacos Hacsnnay, haut tree jete ne GY ere eee are 165.00 
BO Mitiitres at SS 7e5O ta la ee Se ee 150.00 
16: So tilittes ati 10:00 yogis as Saat en 160.00 
6 Litihties -at 150052. iced) 2 ok seen ae ee ee 90.00 
Ds Utilities af 622500 cette et Sane gee ee 275.00 
Lot tilitres: Gte (35.00 an ete oe LO eek er ee 35.00 
A UWititiessat “50:00" 222s .cets lueenae a ce ee 200.00 
1 Utility at 200 e Credit ta 19227) es eee eee 2.00 
AS Sonimercialeat: [0002.6 0408 Sc eee 450.00 
Convention January 1921. 168 dinner tickets at $1505 252.00 
Convention June 23rd, 1921, 217 dinner tickets at $2.00 _....... 434.00 
7 Rental rom. xiibite ce eh ee ON BSC EN 64. pe op ene LD 
ote) sRece DES Gk o 4 ea eae cen eer $25393:75 


Yours truly, 
(Sed.) S. R. A. CLEMENT’, 
Secretary. 
I certify that the foregoing is a. true statement of all receipts of the 
Association during the year 1921. 


(Sed.) S. R. A. Clement. 
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Inspection of Structural Steel 


NSPECTION as ordin- 
Y arily provided for in 
_ specifications is a form 
| of insurance. Its ob- 
feCteiS 16° anSure ihe 
performance of the 
specifications in all details so that the 
purchaser will receive that which the 
manufacturer contracted to deliver. 
The inspection of “structural” steel 
with which this article is specially con- 
cerned may be classified into the in- 
spection of :— 


Y 


Yy 


_ 


(a) Materials; 
(b) Workmanship ; 
(c) Dimensions ; 


(d) Erection; 


Erection of Power House Superstructure, Queenston-Chippawa Power 


INSPECTION OF MATERIALS 

inspection of materials covers all 
ihe processes of manufacture as well 
as inspection of the finished product. 
In all but exceptional cases it 1s suffi- 
Cieiita tien needispection Of steel tor 
structural purposes to confine the in- 
spection of the material to an examin- 
ation of the finished product. This 
includes testing samples of the steel 
to determine if the chemical and phy- 
sical (properties. are ‘correct, Ine the 
surface examination of the steel de- 
fects such as slivers, cracks and blis- 
iers are noted and where they are of a 
serious nature, they are cause for the 
rejection of the pieces in which they 
occur. 


Development, July 22, 1921. 
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Stoney Control Gate (raised), Queenston-Chippawa Power Development. 


Rusted surfaces are also examined 
and the inspector has to distinguish 
between 


surface which can be 


removed with a wire brush, and pitting 


rust, 


which is more serious, and which is 
usually a cause for discarding the mat- 
erial. 


INSPECTION OF WORKMANSHIP 

Under this heading come the various 
operations carried out in the shop, the 
most important of which are shear- 
ing, punching, reaming, fitting and 
rivetting. It is the duty of the in- 
spector to see that these are properly 
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carried out without damage to the steel 
and in accordance with the specifica- 
tions. 


There are some points about which 
the inspector has to be particularly 
alert. In shearing care should be tak- 
en to see that the distance from the 
centre of rivet holes to the edge of the 
plate is not less than the minimum 
distance required by the specifications. 
In punching, the centering of rivet 
holes should be watched. In reaming 
eare should be taken to see that the 
drills are inserted at right angles to 
the axis of the member being drilled. 
In fitting all burrs should be removed 
from the edge of rivet holes and the 
pieces drawn together and bolted tight- 
ly with sufficient bolts to keep them in 
close contact while they are being 
vivetted. 


Careful attention should be given to 
the matching of the holes when two 
or more pieces are to be rivetted to- 
gether. If the matching of the holes is 
not good, it may be corrected, where 


-the conditions will allow, by reaming 


the holes to a larger diameter and 
using a rivet of corresponding size. 


In rivetting the inspector must see 
that the rivets are tight and have prop- 
erly formed concentric heads. Strict 
attention should be given to the dies 
and all worn dies should be discarded. 
Close watch should be kept on the 
compressor gauge to see that sufficient 
pressure is being supplied to the rivet- 
ting machines. 


There are other operations perhaps 
not quite so important as those we 
have already mentioned to which at- 


Sixteen-foot Rings for Penstocks in Storage Yard. 
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Erection of Screen House Supersitructure, Queenston-Chippawa 
Power Development. 


Among them 
are chipping, countersinking, grinding 
and milling. 


tention must be given. 


DIMENSIONS 


The inspector is not only responsible 
ior workmanship but it is his duty to 
see that the fabricated pieces conform 


The 


sizes of the sections composing the 


to the drawings in every detail. 


member, the overall length, the spac- 
ing of the rivets and other dimensions 
Particular at- 
tention is paid to the open holes for 
field connections and to all governing 


have to be checked up. 


dimensions such as the height of brac- 
kets on columns and the distance from 
the end of a beam to the point where 
other beams frame in. In structural 
steel designing certain combinations 
of members occur frequently and the 
designs of these are usually standard- 


ized. ‘These standards are different 


for each shop and thus it becomes nec- 
essary for an inspector to familiarize 
himself with the practice of each shop. 
These standards are usually available 
in blue print form from the drawing 
office. 


ERECTION 


‘The field inspector takes the fabri- 
cated steel and sees that it is erected 
to form the structure desired. Inspec- 
tion of the assembly of the parts and 
the rivetting, painting and other opera- 
tions are part of his duties. 


GENERAL DUTIES 


The inspector has other duties aris- 
ing directly out of his position as re- 
presentative of the purchaser. He is 
usually required to follow the pro- 
gress of the work and to assist in get- 
ting the different parts of the work in 
the order required in the field. He 
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Strauss Bascule Highway Span at Chippawa. 
Length, 250 Feet. 


has also to keep track of all extras 
on the contract, and to, check the 
weight of all fabricated material pur- 
chased on a pound price basis. He 
has also to make progress reports on 
the job from week to week to his prin- 
cipals. 

The Commission maintains an in- 
spection staff in the laboratories de- 


Approximate Overall 


partment. which is charged with the 
duty of inspection as outlined above 
During last year this department in- 
spected upwards of 11,000 tons of 
structural steel made up into buildings, 
bridges, transmission 
stocks and tanks. The accompanying 
illustrations show some of the more 


tOWeELS, “pen- 


important types of this work. 


COO 


ASSOCIATION OF MUNICIPAL ELECTRICAL UTILITIES 


Minutes of Meeting of Executive 
Committee held in Room 312, Admin- 
istration Hydro-Electric 
Power Commission of Ontario, on 


February 28th, 1922. 


The meeting was called to order at 
100070 clock*a:m: by Mr. Mie) Mc- 
Henry, President. 

Other members of the Executive 
present were—Messrs. A. T. Hicks; 


Building, 


Om bee Scott yha |e Stapleton wile F. 
shearer; ReoH: Staford; J. J: Heeg’: 
(Cele vlicklereand 5-7 R io se Clement: 
Secretary: 

Resolutions appointing members of 
Standing Committees of the Associa- 
tion for the year 1922, were presented. 

Moved by Mr. A. T. Hicks, second- 
ede pyr Vite rie Ee bearer. 

That the Papers Committee consist 
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of Messrs. O. H. Scott, Chairman; A. 
B. Cooper; R. T. Jeffery; L. G. Ire- 
land and O. M. Perry. 

Carried. 

Moved by Mr. H. F. Shearer, sec- 
onded by Mr. E. J. Stapleton. 

That the Convention Committee 
consist of Messrs. P. B. Yates, Chair- 
man; C. H. Hopper; J. J. Jeffery; if 
E. B. Phelps; W. E. Reesor and an- 
other member to be chosen after de- 
cision has been made of the location 
of the summer convention. 

Carried. 

Moved by Mr. O. H. Scott, second- 
Cd py irae ea rickc: 

That the Regulations and Standards 
Committee consist of Messrs. J. J. 
Heeg, Chairman; E. J. Stapleton; R. 
H. Starr; J. E. Brown; W.\P. Dobson 
and A. G. Hall. 

Carried. 

Moved by Mr. O. H. Scott, second- 
ed by Mr stl el ohearern, 

That the Committee on Accident 
Prevention and Health Promotion con- 
sist of Messrs. A. T’. Hicks, Chairman 
WW. R. Catton; E. M. Ashworth; T. 
C. James; Wills Maclachlan and 5. R. 
A. Clement. 

Carried. 

Moved by Mr. H. F. Shearer, sec- 
onded by Mr. O. H. Scott. | 

That Messrs. W. G. Pierdon and 
H. P. L,.. Hillman be nominated audi- 
tors. 

Carried. 

Moved by Mr. E.. J. Stapleton, sec- 
onded by Mr. A. 'T. Hicks. 

That the Merchandising Committee 
es it now exists be continued for the 
present year. 


Carried. 


The Merchandising Committee con- 
sists of Messrs. M. J. McHenry, 
Chairman; ©. M. Perry; E. V.. Buch- 
anan; P. B\ Yates: al. orton, Gear. 
Scott;SV. Si. McIntyre; E. M. Ash- 
wort). de ehelps a levimectces,, 
S. ]- Millikin and H. F. Shearer. 


- 


Mr: ©: He. Scott reported Fone ihe 
meeting held in Montreal on February 
6th, for the purpose of organizing a 
Canadian. Electrical Cotncila a tathat 
meeting the following resolution was 
agreed to unanimously. 


“That an advisory body be formed, 
to be known as the Canadian Electrical 
Council, to be composed of four rep- 
resentatives each from the Canadian 
Electrical Association, the Association 
of Municipal Electrical Utilities and 
the Canadian Electrical Supply Manu- 
facturers’ Association. In the mean- 
time the duty of this Council shall be 
{0 receive or initiate suggestions, and 
make recommendations thereon, re- 
garding the closer co-operation of the 
different elements in the industry, 1.e., 
the Council shall be, in a sense, a clear- 
ing house for suggestions regarding 
co-operation among its three constit- 
uent members. A sub-committee is to 
be appointed by the Council that will 
deal more particularly with questions 
of common interest between the C.E.- 
A. and the A.M.E.U., and a second 
sub-committee, also appointed by the 
Council, will give its attention to the 
merchandising phase of the industry 
with a view to better and more gen- 
eral organization.” 

Moved by Mr. A..’T. Hicks, second- 
ed. by Mre ye. silees: 

That the report on the Canadian 
Electrical Council be adopted and that 
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MessrsM.-). McHenry, P:B.. Yates; 
@e Les scottsanuel. \eebuchanan) be 
appointed a committee to represent 
this Association on it. 
Carried. 
At the Convention of the Associa- 
tion held at Toronto on January 26th 
and 27th, the following resolution was 
passed :— 


ce 


that the Executive of the 
Association be empowered to take up 
with the Department at Ottawa the 
question of standardization of trans- 
former oils.” 


Moved by Mr. H. F. Shearer, sec- 
onded by Mr. O. H. Scott. 


That the question of standardization 
of transformer oils be referred to the 
Cenadian Electrical Council and that 
further action be taken by that Coun- 
cil. Carried. 


Mr. O. H. Scott reported as to the 
results of the efforts to have the De- 
partment of Trade and Commerce at 
Ottawa extend the seal period on elec- 
trical meters from five to ten years. It 
was shown that there must be further 
action by the Utilities and further in- 
formation collected before the results 
desired can be obtained. ‘The presi- 
dent also presented the following letter 
from Mr. P. T. -Davies, Chairman, 
Canadian Electrical Association on 
Meter Seal Extension. 


Peb. otasl922, 
“Mr. M. J. McHenry, 


President, Association of Municipal 

Electrical Utilities of Ontario. 

Box 330, Walkerville, Ontario. 
Dear Mr McHenry —— 

eatcach herewith, copy of 


letter covering work ahead of us on 


you 


the Meter Seal Extension. As soon 
as possible I will get the wheels work- 
ing and put you in touch with who- 
ever is carrying out the work in our 
Association. 

Yours very truly, 


(ogd.y PT DAVIES: 
Chairman, C.E.A. Committee on 
Meter Seal Extension.” 


Feb. 8th 1922 
“Mr. Eug. Vinet, 


Secretary, Canadian Electrical Ass- 
ociation. 


The Shawinigan Water & Power 
Co., Power Bldg., 
83 Craig St. West, Montreal. 
Dear Ma Vanet = 


Re: Meter Seal Extension 
I beg to report that our Committee 
waited on the Minister at Ottawa yes- 
terday and presented the Memorial. 
The Minister admitted that he was 
impressed with our side of the story 
and after stating that they were not 
going to introduce any new legislation 
at the coming session, promised to 
treat the matter fairly and take action 
at a later session, if he found it desir- 
able. 


Mr. was present, and 
brought up objections which we must 
combat ; first of these was, that it was 
the practice in the United States to 
test single phase two wire smal! meters 
every four years at least; he stated 
that the N.F.L.A. recommended this 
practice of meter handling, he also 
stated that the New York Edison Com- 
pany, for their own protection, tested 
them every 36 months, and the Roch- 
ester Railway, Light and Power Com- 
pany, every four years; he also took 


Higman 
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exception to our average figure of 
06% of meters being accurate after 
five years and introduced a few statis- 
tics from small isolated towns, to show 
that the average figure for accurate 
meters was 70%, and that 30% were 
rejected. We must therefore develop 
immediately, statistics to furnish Mr. 
Higman with a copy for the Minister 
covering our tests on all meters which 
are brought in month by month. 


I would like to know whether this 
work will be a function of this Com- 
inittee or whether it shall be carried 
on by the Meter Committee? It seems 
to me that the Meter Committee 
should get out a form and have re- 
turns sent in from all our larger Com- 
panies at least, showing the accuracy 
of time expired meters as brought in 
from time to time; these reports should 
be sent to this Committee once a 
when a summation figure 
should be made by them and sent on 
to the Department. Secondly, we 
must get in touch with the N.E.L.A. 
Meter Committee and also the Com- 


month 


panies mentioned, which by the way 
included the Central Hlinois System, 
who have a ruling that meters are to 
be tested I think every 36 months; find 
out from them whether this testing 
is a survival of an old practice or made 
necessary by Commission rulings, 
and also what their ideas are as to 
the accuracy of small single phase 
meters on household premises after 


periods of 5, 8, or 10 years? 

I think it may very well be found 
that a lot of the testing they had done 
was a waste of time and they would 
be of the same opinion as we are, and 
satisfied to leave the meters out with- 


out testing for longer periods than 
the Commission regulation. This 
work of investigating Mr. Higman’s 
claims should also I believe be carried 
on by the Meter Committee. You 
might take this matter up with Mr. 
Smith and Mr. Holder, with a view 
to determining who shall carry out 
the work. 


Mr. McHenry advises us that we 
could line up the Municipal system to 
send in this information regularly 
each month, and it would be necessary 
for us to advise them and collaborate 
getting out one form which will be 
suitable for both Associations and in 
this way be capable of monthly sum- 
mation. 

Yours very truly, 


(SeDy bat ape 


“CHAIRMAN, C.E.A. COMMIT- 
TEE OME TER SEAL SE GT ENol@IN: 


Moved by Mr. O. H. Scott, second- 
ed by Mra tricks: 


That a letter be sent to the larger 
Utilities asking them to co-operate 
with the Canadian Electrical Associa- 
tion in getting information re re-test- 
ing of meters, and that Messrs. R. T. 
Jeffery and L. G. Ireland take this 
matter up with the smaller Utilities. 

Carried. 

Moved by Mr. R. H. Staford, sec- 

onded by Mr. J. J. Heeg. 


That the following be elected Asso- 
ciates of this Association. 

Messrs. R.“M> Saxbyy Alene 
skill, A. C.-McBride, A. J. Wright, 
R. E. Jones, E. P. Chamberlain: E. 
F. Hinch, J. R. Smith. 


Carried. 


Jatt Vib MO Si bs IRI (aN 87 


Tee 


Moved by Mr. O. H. Scott, second- 
ed by Mr. E. J. Stapleton. 

That an honoranium be granted the 
Secretary of the same amount = as 
granted last year. 

_ Carried. 

Moved by Mr. O. H. Scott, second- 
ed by Mr. E. J. Stapleton. 

That a budget committee be formed 
consisting of the President, Secretary 
and Treasurer to bring down a report 
to the next Executive meeting, and 
that in the meantime the travelling 
expenses of the committee members 
be paid as now provided in the By- 
Laws. 

Carried. 

Mie eel ce Hicks. Chairman. Com- 
mittee on Alccident Prevention and 
Health Promotion, presented a resolu- 
tion for consideration by the Execu- 
tive. After considering the same it 
was— 

Moved by Mr. P. B. Yates, second- 
ed by Mr. H. F. Shearer. 

“That the Association recommend 
that the Commission institute a pert- 
adic inspection of distribution systems, 
especially in smaller Municipalities 
and that the results of such inspec- 
tions be made available to this Com- 
mittee for study.” 

Carried. 

The meeting then adjourned at 12.15 
o clocks: MM. 


PERSONALS {CON PACT sail Per 
CUSTOMERS SREDWCES.COM- 
wa iNIS WOK. HIGHS BILES: 
By using the slip shown here the 
Virginia Railway & Power Company, 
Richmond, Va., has almost eliminated 
complaints of high bills and added a 
closer personal touch to its service. 


“It 1s virtually impossible to establish 
a personal contact with customers,” 
says John E. Harvell, General Manag- 
er, “unless something occurs out of 
the usual routine. We have found cne 
of the chief causes of complaint to be 
from errors in meter reading. Our 
method of handling this problem is as 
follows :— 


“Hach meter reader is required, af- 
ter reading a customer’s meter, to sub- 
tract the figures of the previous read- 
ing before leaving the customer’s pre- 
mises. On any reading showing 50 
per cent increase or decrease in con- 
sumption, if the previous consumption 
was 50 kw.-hr. or more, the meter must 
again be read as a check. 


“Readings which show a 50 per cent 
difference in consumption are turned 
in to the installation department for 
investigation. An Inspector is sent 
out to ascertain, if possible, the rea- 
son for the increase or decrease. He 
first informs the customer of the read- 
ings, showing the consumption, and 
asks if he can account for the differ- 
ence. Approximately one-half of the 
customers can name the cause, and 
ihus many complaints are forestalled. 
In the event that the customer does 
not know the cause, the Inspector 
inakes a test of the installation to lo- 
cate any ground or other trouble, and 
if anything is found the Customer is 
informed just how to have it cor- 
rected. 


“Whenever these investigations are 
made the auditing department turns 
the bill over to the commercial depart- 
ment for handling. ‘This department 
then delivers the bill to the customer 


88 TE 3 0 Ee Pa reaay 


PULEEEEEGCUT 0000000 00000000000 


with the notice calling his attention to 
the investigation. Under this system 
we have been able to reduce our high- 
bill complaints 95 per cent.” 


ATTENTION 


In connection with the attached bill, 
vour attention is called to the consid- 
erable increase in consumption over 
the preceding meter period. To be 
certain that the readings on billing as 
rendered were correct, special investi- 
gation was made (Nov. 14, 1921), 
which verifies figures as turned in by 
meter reader. 


If you are not able to traceé‘the 
cause of increase, we will be very glad, 
on your advice, to further assist in 
this connection. 

You will oblige us by directing your 
request to the Commercial Department 


Mours. very truly: 


Gree WUE 


Commercial Manager. 


Notice ATTACHED To BiLLts SHOW- 
ING UNUSUALLY HIGH CoNSUMPTION 


DSTS tee Shi COUR TESTES 
Cre CO er WEP “MOST 
JAE ONEA BLS 


At the entrance to the office of the 
Minneapolis General Electric Com- 
pany, an attractive and tactful young 
lady is stationed whose business it is 
to greet with a smile all who come in 
and to volunteer assistance and infor- 
mation. She knows regular customers 
by name and to them she typifies a de- 
sire to serve when the traveler steps 
of the Kansas City Union Station, a 
sign so placed that it is impossible to 


miss it, tells him the facts he wants to 
know regarding street-railway fares. 
Across the viaduct and a few blocks up 
town in the direction in which the 
stranger is most likely to go, is a little 
information booth at which a street- 
railway employee cheerfully gives the 
information that is needed to get a- 
round the city without loss of time. 


These are litle things, but they are 
the finest and easiest of avenues to 
pleasant public relations. The aver- 
age individual dislikes to go into an 
establishment and wander around try- 
ing to discover where he can be quick- 
ly served or obtain the information he 
may be seeking. If he has, added to 
this, the feeling created by the familiar 
‘wotinell’ attitude so many persons de- 
light in assuming toward an inquirer, 
he is quite likely to go away with an 
unfavorable impression of those with 
whom he has been forced to transact 
his business. 


ELECTRICAL @ inte, 


NAROLO SAW A TRAMP Come 
UP TO HIS BACK DOOR. AND WENT 
To MEET HIM.. WHAT Do 
You WANT! HE BELLOWED, 
“IF A FLY SAW , covLo 
A BEE "G0 WAS 
THE GENTLE GREETING. 


sick IM Towser! 
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NOTICE 


TO ELECTRICAL MANUFACTURERS, 
JOBBERS AND DEALERS 


Electrical material, devices and fittings for use on 
inside electrical installations in the Province of Ontario, 
must not be offered for sale until their design and construc- 
tion has been approved by the Hydro-Electric Power 
Commission of Ontario. (6 Geo. V., Chapter 19, 1916) 

Manufacturers whose products are approved and listed 
by other recognized authorities, and which also meet the 
requirements of this Commission, may have same placed on 
the approval list by making application in accordance with 
Approval Laboratories’ Bulletin No. 5, a copy of which will 
be sent upon request. 

ONTARIO DEALERS’ ATTENTION IS CALLED TO 
THE FOREGOING REGULATION—WHICH PROHIBITS 
THE SALE OF UNAPPROVED ELECTRICAL DEVICES. 


APPROVAL LABORATORIES 


HYDRO-ELECTRIC POWER COMMISSION 


OF ONTARIO 


8 STRACHAN AVENUE, TORONTO, ONTARIO 
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Summary of Reply to Murray-Flood Report © 


Criticising the Operation of the Hydro-Electric 
Power Commission of Ontario 


N this summary will be 
found the 
main criticisms of the 
operations of the 
Hydro-Electric Power 
Commission of On- 
the Murray-Flood 
belbeved? “=thaterre 
whos ise @salready 
this 


replies to 


made in 


fario. 


PepOtt elt. 41S 
reader 
With all 


the 
familiar the facts, 
summary will be convincing and will 
completely refute the criticisms and 
charges made by Mr. Murray. Those 
not familiar with all the details of the 
Commission’s structure and operations 
are referred fo tie main pody or mits 
publication, in which will be found 
supporting data sufficient to establish 
fullystne tactsthatime structure on tne 
Hydro-Electric Power Commission is 
sound and that its operations have at- 
tained a very high degree of success. 


A. 1. Ontario is the workshop of 
the Dominion of Canada. The one 
great resource which it lacks is a sup- 
ply of coal. This, however, is more 
than compensated for by the bountiful 
supply of water powers conveniently 
located with respect to the large. com- 
mercial centres. 


2. Prior to 1900 the power develop- 
ed from these water powers was avail- 
able for use by such small industries 
as could be located immediately ad- 
joining these water powers, but about 
this time the long distance transmis- 
sion of electric power became a com- 
mercial possibility. 


3. It remained for the people of the 
Province to decide how this supply 
of power was to be distributed. Before 
deciding on a definite plan, the system 
adopted by practically all of the States 
in the United States was given care- 
ful consideration. ‘This plan whereby 
the power is distributed by private 
companies at rates controlled by Pub- 
its ad- 
vantages and also its disadvantages, 
but the people of the Province of On- 
tario decided on an entirely new 
method of operation and _ control 
under independent commission control 
and in 1907, public sentiment was fin- 
ally in the Provincial 
Legislature in the Power Commission 
Act. Since that time the operations 
of the Commission have been conduct- 
ed in accordance with the provisions 
of this Act and amendments thereto. 


lic Service Commission has 


crystallized 


4. The success of the plan adopted 
by the Municipalities of the Province 
is clearly evidenced by the growth of 
the enterprise since the date of its 
inception. From 12 municipalities 
supplied from one system in 1910 with 
a load of less than 1,000 h.p. and a 
capital investment of approximately 
$3,750,000, the project has grown 
steadily until at the present time there 
are over 350 Municipalities supplied 
from 14 different systems with a total 
capital expenditure of approximately 
$200,000,000. The amount of power 
supplied to these Municipalities now 


exceeds 350,000 h.p., and the Com- 
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mission has in the course of construc- 
tion additional power plants which 
when completed will give a total gen- 
erating capacity under the control and 
operation of the Commission of ap- 
proximately 1,000,000 h.p. 


5. From its inception the Commis- 
sion has been subject to the most 
bitter and relentless criticism and its 
opponents have spared neither time, 
money nor effort to hamper the devel- 
opment of the scheme at every cppor- 
tunity. The first written criticism 
financed by the private power interests 
was a book entitled “An Expensive 
Experiment.” This book predicted 
that credit would be destroyed, con- 
fidence in public institutions would be 
wiped out, financial ruin was to face 
the people, an enormous burden of tax- 
ation would be imposed in every 
Muncipality, and in fact, the general 
financial structure of the Province of 
Ontario would be left a devastated 
ruin. .When the actual results of the 
operation of the Co-operative Muni- 
cipal Ownership plan are compared 
with these inspired prophecies, the re- 
sult can only be to completely discount 
the prophetic abilities of those who 
sponsored the publication of this fat- 
uous book. The last published criti- 
cism of this nature is the Murray- 
Flood report financed by the National 
Electric Light Association, an organ- 
ization of American private electric 
companies, and compiled by W. S. 
Murray for the express purpose of 
discrediting the entire Hydro-Electric 
scheme in the eyes of the American 
and Canadian people. The purpose of 
this report is exactly the same as that 
of the earlier publication we have just 
referred to, and judging from the 


successful outcome of over 10 years’ 
experience in the Province of Ontario, 
the people of this Province are thor- 
oughly justified in anticipating the 
same ignominious and inglorious de- 
mise as was reached by the “Expen- 
sive Experiment.” 


B. 1. Throughout the report Mr. 
Murray consistently and designedly 
uses the expression ‘Governmental 
Ownership” as applied to the Hydro- 
Electric systems of this Province. The 
Hydro-Electric Power enterprise of 
the Province of Ontario, cannot be 
classed as “Governmental Ownership”: 
in any sense of the term. The entire 
plan is one of a partnership of Muni- 
cipalities under which each partner 
obtains its required supply of electric 
power ate acttak cost “throuehe the 
agency of a Commission which func- 
tions solely as a trustee for the part- 
nership Municipalities. 


2. The Commission in its position 
as trustee is removed from political 
control, and under the provisions of 
the Power Commission Act is given 
full control of its operations free from 
politician interference. 


3. On page 6 of the Murray report, 
it is stated: 


“Governmental ownership elim- 
inates, all incentive for gain and 
throttles initiative. This is evi- 
denced by the far greater growth 
of privately owned utilities.” 


This statement may possibly be cor- 
rect in many cases of Governmental 
Ownership, but the Hydro-Electric 
enterprise in the Province of Ontario 
is not operated under Governmental 
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Ownership, but is co-operative muni- 
cipal ownership under inde pendent 
commission control, which in no way 
resembles Governmental Ownership. 
The steady and phenomenal erowth 
of the undertaking since its inception 
and the consistent reduction of rates 
at which electric energy 1s supplied 
in the Municipalities which are part- 
ners in the enterprise, clearly shows 
the unprejudiced observer that initi- 
ative is not being throttled, but that 
on the contrary, initiative, organizing 
and operating ability of a very high 
order have formed an integral part of 
the development and expansion of the 
undertaking. 


4. The results of the Commission's 
operations as published annually are 
the very best evidence that could be 
offered that the financial frame work 
or Ontario’s Co-operative Municipal 
Electric Utility has been most care- 
fully planned and soundly constructed 
and that the enterprise has been faith- 
fully and honestly administered. The 
most searching and rigid audit has 
been and is carried on continuously, 
and the reports of the auditors from 
year to year have failed to disclose 
anything which does not reflect credit 
upon the Commission, or to furnish 
to the partner Municipalities anything 
which might cause them to lose con- 
fidence in any degree in the soundness 
of the enterprise in the manner in 
which it is operated. 


Bon state that the 


; ne: sei 
Commission is a monopoly, and it is 


opponents 


frankly admitted that it is desired to 
create a monopoly in the Province of 
Ontario in the ownership and oper- 
ation of electric public utility sytems, 
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for duplication of transmission lines 
and distributing by competing com- 
panies not only tends to inefficient 
operation, but increases the cost of 
service to the consumer who must be 
compelled to pay for two systems in- 
stead of one where no competition 
exists. In many cases the Commission 
has purchased the plants of private 
companies, one of these being the 
Ontario Power Company, whose plant 
is located at Niagara Falls, and Mr. 
Murray states that in the operation of 
Company the Commission is 
violating the basic principles on which 
we claim to operate, in that, the Com- 
mission does not set aside a sinking 
fund to retire the bonds issued to pay 
for the assets of this Company as re- 
quired by the Power Commission Act. 
Mr. Murray makes this statement in 
spite of the fact that for the year 
1921, the Commission set aside an 
amount of $382,270,600 out of the 


yearly revenue as a sinking fund to re- 


this 


tire these bonds. 

6. Mr. Murray has made an effort 
to convince his readers that the Com- 
mission is an autocratic body clothed 
with powers of extreme breadth, and 
with the authority to apply these pow- 
ers without fear of check or control 
through the courts of the Province. 
Statements which Mr. Murray has 
made in this respect are totally untrue, 
the best evidence of which will be 
found further on in this publication, 
where it is shown that in his efforts to 
establish his case he has deliberately 
misquoted the Power Commision Act. 
The only particular in which the Com- 
mission is not subject to the juris- 
diction of the courts is in the fixing 
of rates, and in matters dealing with 
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the inspection and regulation of elec- 
tric works with regard to public safe- 
ty. A very astonishing statement 
made by Mr. Murray is found on 
Page 10 of his report. 

“No suit could have been 

brought since the Commission 

cannot’ be: sued without a - fiat 
from the Attorney-General, and 
to date no fiat has been granted.” 

This statement is absolutely false, 
and the fact is that in the period of 
1912-1921, 29 flats were granted by 
the Attorney-General to permit legal 
action to be brought against the Com- 
mission. 

7. Mr. Murray accuses the Com- 
mission of dealing autocratically with 
private interests, and of abusing its 
powers of expropriation in dealing 
with private companies. This state- 
ment, however, is not borne out by 
the facts. Since commencing opera- 
tions, the Commission, as trustee for 
the municipalities, has purchased no 
less than 20 water powers, 30 hy- 
draulic generating plants, and over 
60 electric distributing systems, and 
in no single instance has the Commis- 
sion exercised: its powers of expro- 
priation. 

Sa On pave 10c0f his report; Mr 
Murray states that the municipalities 
are subject to coercion by the Com- 
mission, in the operation of their 
local electric utilities, and attempts to 
give his readers of the report the im- 
pression that the Commission has the 
authority to force a municipality to 
assume the liability for the plant con- 
structed within its limits to supply 
power to an individual or corporation. 
The truth of the matter is, that be- 
fore any municipality can enter into 


a contract with the Commission to 
become a partner in the Co-operative 
Municipal Ownership plan, the mat- 
ter must be submitted to a vote of 
the ratepayers of the municipality. 


9. Mr. Murray contends that the 
principle- Of =service “at cost 1s not 
sound, and clearly believes that rates 
should be determined rather on the 
basis of expediency. The municipali- 
ties" Or this, Provinceare nov at alvin 
accord with Mr. Murray’s views in 
this respect, and are convinced that 
the supply of service at actual cost is 
the greatest safeguard which they 
could have against any unfair or dis- 
criminatory process in fixing rates. 
In determining rates at which service 
can be supplied to the various muni- 
cipalities, the trustee Commission 
takes into account all factors entering 
into the cost of ‘operation on definite 
and clearly understood principles, 
which results in each municipality 
paying its full and proper share, no 
more and no less. It should also be 
noted that the principles upon which 
rates are determined, and the annual 
adjustment of costs are subject to the 
scrutiny and approval of the auditors 
appointed by the Province, and no 
charge could be made against any 
municipality without the approval of 
these auditors. Mr. Murray clearly 
feels that the application of rates 
based on the actual cost must result 
in concentration of industries in muni- 
cipalities close to the source of power, 
evidently ignoring a fact that should 
be self-evident, viz.: that the cost of 
power is only one of a large number 
of factors governing the decision of 
manufacturers as to their points of 
location. ‘Those familiar with the 
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municipalities in the Province of On- 
tario which are partners in the Co- 
operative Municipal enterprise, know 
without further argument that Mr. 
Murray’s contention is entirely falla- 
cious, and that no such concentration 
of industries close to the source of 
power, as he fears, has resulted or is 
likely to result from the broad based 
and soundly constructed rate structure 
of this enterprise. 

10. Mr. Murray takes considerable 
pains to prove that the cost of power 
supplied in Montreal and Buffalo by 
private companies is lower than the 
cost in Toronto as supplied by the 
Hydro-Electric Power 
and to prove his point, Mr. Murray 


Commission, 


takes the total revenue of the power 
companies in each city and divides 
this figure by the total number of kilo- 
This latter fig- 
ure, of course, includes all of the 
power supplied to a number of elec- 
tro-chemical companies at exceedingly 
low rates, many of which companies 


watt hours generated. 


have a directorate interlocking with 
Lhe trie 
comparison between the rates for ser- 
vice in the cities of Toronto, Mont- 
real, Buffalo and Detroit can only be 


that of the power company. 


made by comparing consumers’ bills 
based on the published rates at which 
current 1s supplied in these cities. This 
comparison is clearly set out in this 
TepOILD ON paces erase, , and clearly 
demonstrates that the rates for ser- 
vice in Toronto are lower by an ex- 
ceedingly wide margin than the rates 
in any of the other cities with which 
comparison is made. 

11. Mr. Murray sets up a remark- 
able comparison of the cost of street 
lighting in Toronto and Buffalo, and 


establishes to his own satisfaction that 
in 1920 the street lighting cost per 
capita in Toronto was 6/c., as com- 
pared with 60c. in Buffalo. Mr. Mur- 
ray’s figures would be quite convinc- 
ing were it not for the fact that, in- 
advertently or otherwise, he has omit- 
ted to state that in Buffalo more than 
one-half of the total number of street 
lights are gas or gasoline lamps, 
whereas in Toronto there are no street 
lights other than electric. ‘This means 
that Mr. Murray has included less 
than oneé-half sof the “otal “costic¢ 
street lighting in Buffalo, and com- 
pared it with the cost of all the street 
lighting in Toronto. So that the read- 
er may thoroughly understand the 
grossly inaccurate data given as au- 
thoritative by Mr. Murray, it 1s espe- 
cially requested that the detailed fig- 
ures given further on in this publi- 
cation be studied. The net results of 
the correct comparison show that in 
1920 the total cost of street lighting 
per -capitaJin =Buttalo. wasesialo, 
whereas in Toronto it was 64.2c. 


12. Mr. Murray goes to consider- 
able pains in his report to show that 
the Hydro System pays no taxes, and 
that part of the necessary revenue for 
the operation of the System is col- 
lected through taxes of the munici- 
The truth of the matter is 
that the Hydro Commission and the 
Hydro-Electric Systems in the various 
municipalities are subject to taxation 
on all lands which they occupy, and 


palities. 


there has never been a single cent col- 
lected in the taxes of any municipali- 
ty to be used in connection with the 
operation of Hydro-Electric 
Utility. 


any 
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13. Urgent demands for power for 
the manuacture of war munitions 
during the war necessitated proceed- 
ing with the Queenston-Chippawa De- 
velopment. This plant was construc- 
ted during a period of maximum cost 
of labor and material, which increased 
the cost of the development at least 
$30,000,000 above the figure at which 
the plant could have been constructed 
during normal times. In spite of this 
fact, it is certain that power can be 
delivered from this development to the 
Niagara System and distributed to the 
consumers in the various municipal- 
HecwOnMMIMNe Sten at wera litle, is 
any, increase in the rates charged for 
service previous to the construction of 
this development. Full details in con- 
nection with the cost of construction 
of this plant are clearly set out in this 
LEPOLELOl pace ——. 


14. At the urgent and insistent re- 
quests of the Municipality of Port 
Arthur and of the Government of the 
Province of Ontario, the Commission 
constructed a development on the 
Nipigon River to supply power to the 
Fort William-and Port Arthur dis- 
trict. This development was put into 
commercial operation in December, 
1920. Mr. Murray states that the 
power supply for the district is over 
developed, and that sufficient power 
could have been obtained for the dis- 
trict by the extension of the Commis- 
sion’s contract with the Kaministiquia 
Power Company. Mr. Murray made 
this statement without true knowledge 
of the facts, for although the Kamin- 


istiquia Power Company is not now 
supplying the Commission with power 
FOI vnOrAttiuirdll OL, its avatabie 
capacity 1s now being used to supply 
other customers, and it 1s expected 
that within the year at least 50% of 
the Nipigon plant will be in active 
operation. It is anticipated that the 
large pulp and paper industries and 
elevator loads in the district will rap- 
idly utilize the balance of the avail- 
able capacity of this plant. 


15. In his report, Mr. Murray com- 
pares the power supplied to the agri- 
cultural industry in the Province of 
Ontario and in the State of Califor- 
nia, but does not point out in his re- 
port, however, that these figures are 
non-comparable on account of the dif- 
ference in the nature of the agricul- 
tural industry in these two countries. 
In the Province of Ontario, the Com- 
mission 1s supplying power to farmers 
for domestic uses only, such as light- 
ing their houses and barns, operating 
milking machines, filling silos and 
other like uses, requiring in all on the 
average noi more than 3 Hi Pa each; 
the precipitation in Ontario being suf- 
ficient to bring all crops to maturity 
without irrigation. In  Caltfornia, 
where there are some 1,470,000 acres 
of land irrigated by pumping, 297 k.w. 
hours per acre per annum is required 
for irrigation purposes, and a total 
of over 500,000 H.P. is used for irri- 
gation work in this State. These fig- 
ures show clearly that the power re- 
quirements of the agricultural indus- 
try in California cannot be compared 
with those of Ontario. 
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“Family Spirit” In the Public Utility 
By H. A. LEMMON 


Stone and Webster, Incorporated, Boston 


These pungent thoughts from Mr. 
Lemmon on the subject of the spirit 
within the organization of a_ utility 
company follow quite naturally his 
previous article which discussed the 
relationship between the public service 
company and the people. It was en- 
titled “What the New Customer 
Thinks on the First Day,” and because 
it painted a very human picture in a 
very human way of the costliness of 
bad first impressions, it has occasion- 
ed much interested comment. This 
paper must not be taken as a general 
indictment of group insurance, but 
rather of the halting spirit and fore- 
shortened vision which are content 
with nothing more than an artificial 


and impersonal relationship between 
the company and its employees and 
then wonder why the kind of loyality 
and service thus begotten has little 
heart in it. Group insurance where 
it is but one feature of an organized 
family which the 
bonds of interest, mutual service and 
interdependence are forged of human 
feelings, is something else. In a word, 
Mr. Lemmon’s thought is that no 


relationship in 


family can do its best if it is unhappy 
and he shows that happiness among 
the members of a “utility household’ 
must be builded of those selfsame hu- 
man factors that make happiness with- 
in a home. 


TUCO 


am going to speak very 


frankly to the _ read- 


ers of the Electrical 
World about the im- 
portance of “family 


spirit,” or better still, 


“gang spirit” within the com- 
dS d 

pany. 3efore our public — util- 
ities can even hope to. take their 


proper places as givers of real service 
and earners of fair return, thev must 
be imbued with this most powerful 
incentive to play their part after the 
fashion of man to man and with the 
minimum of mechanism designed to 
better human relations. ‘The first or- 
ganization and the only one which has 
survived throughout the ages was in- 


Electrical World, April, 1922. 


vented by nature—we call it the fam- 
ily—and no genius or industry of man 
directed against it, has ever been able 
to break it down. Therefore, it must 
be a safe organization to accept as a 
model, and when we do that we can 
hardly be accused of yielding to a 
passing fad. 

Why don’t we get this spirit in so 
many ‘of our modern utilities? We 
fail to do so simply because we don’t 
really desire it hard enough. Yet the 
office force cannot handle the public 
intelligently unless its members know 
their work, and they cannot know 
their work if the manager runs his 
business like a secret society of which 


he is the sole member. Information 
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within the family circle is the first 
step toward public relations. 

“Public Relations.” They’re all do- 
ing it. The shelves are fairly loaded 
with volumes prepared willingly and 
anxiously to instruct harassed corpor- 
ation managers how to attain good 
public relations. The magazines are 
full of suggested methods and exper- 
fence, and at only you will® send 36 
and get Professor Splifkins’ book on 
“The Unit in Industry” and follow its 
precepts, your employees will imme- 
diately begin sitting up nights knitting 
“God Bless Our Home” mottoes for 
your office. I will not attempt to de- 
scribe Professor Splifkins nor relate 
the sum of this actual experience with 
the problem he handles so learnedly. 
If the reader, who is a manager, lack- 
ed imagination, he would not be hold- 
ing his present post. 


‘Nee toe GROUP ® SUN ou 
ANCE TE VERE J-RE DUCE. 
LABOUR TURNOVER?! 


I have had the pleasure of discuss- 
ing the subject of family spirit with 
some of the distinguished gentlemen 
who are engaged in this work for a 
number of great industrial organiza- 
tions. Of course they have group in- 
surance, which bids fair to become 
very popular during the next few 
years. Group insurance is a wonder- 
ful thing. All the employees are 
bunched and for approximately $10 
a head each will receive a peautifully 
lithographed certificate of policy from 
the Panacea Insurance Company en- 
titling a man’s widow to $1,000 if he 
dies on her hands during the ensuing 
year. Life Insurance is a splendid 
thing, no doubt of it, but the beauty 


of group insurance is that you do not 
have to die to begin receiving benefits. 
For while you are still alive that in- 
surance company will; from time to 
time, send you little pamphlets such as 
“How to Keep the Baby Well,” “TIn- 
fantile Paralysis is Dangerous,” “All 
About Milk,” “Health and Happiness 
in=the- Etome, “and so on: and if-the 
group is large enough, it may oc- 
casionally include medical examina- 
tions and free advice. 


The insurance companies are a unit 
in their declaration that group insur- 
ance will help all domestic troubles 
and will reduce the labor turnovei-—— 
magic phrase. I know of no statistics 
which show how much group insur- 
ance has reduced the labor turnover 
in any plant, nor of any actual proof 
that it (nas-réeduced atarmally INoeado 
1 know of any instance where the em- 
ployees indicated that they even want- 
ed group insurance. They never do 
if they have to pay any portion of the 
premium. The man who wants life 
insurance is the old employee with a 
family and other needy responsibil- 
ities. There is not a bit of danger that 
he will ever leave your employ volun- 
tarily, and the young man whom you 
would like to nail down to your own 
particular service does not care a snap 
whether you give him hfe insurance 


or not. 
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Just as soon as all companies in 
your field have adopted group insur- 
ance it can yield no particular advan- 
taeentovany ‘ofithems- lo ycarry out 
this paternal effort to purchase loyalty, 
you, Mr. Manager, will have to add 
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accident and health insurance and 
thus set a pace which all of your 
rivals must follow. When they catch 
up with you in this it will be time to 
incorporate an old-age pension scheme 
and see that the race will go on pro- 


gressing and no final goal be reached. 


A lot of companies have officials 
whose sole job is to bring about the 
family relationship in corporate or- 
ganizations These men are called “In- 
Is that 
not a title to cover a department 


dustrial relations managers.” 


which presumably is trying to make 
an organization human’? What a won- 
derful thing it would be if a manager 
could set up a machine in his office, 
and whenever he felt the need of in- 
jecting some real, garden variety of 
human spirit into his organization, 
drop a ten-dollar bill or a thousand 
dollar check into it and accomplish 
the desired result.. Yet the insurance 
company and the industrial relations 
managers are attempting to perform 
just the functions of that machine and 
in virtually the same manner.- The 
“automat” doesn’t seem to have dis- 
placed the personal service restaurant 
Vet 

If I were a manager with a free 
rein, I would not under any circum- 
stances permit an insurance company 
or a nickel-in-the-slot machine to get 
in between any of my men and myself. 
I would never promise any of them 
to endeavour to compensate their 
widows. But a few days after Jim 
Smith’s funeral, I would drop in upon 
Mrs. Jim Smith—and it would not 
be the first time I had called since 
Jim’s death either—and I would sit 
down and talks things over with her. 
I would let her talk about Jim. too 


if she wished, and if it made the 
world any brighter for her to cry, I 
would not mind, because if Jim had 
been working for the company for 
twenty years or any considerable time, 
he would have been more or less of a 
comrade to me as well, and I would 
not feel so cheerful that his widow’s 
tears would seem entirely out of place. 
Then I would talk with her about the 
future and the future of the children, 
would meet her fear that little Jimmy 
junior would have to quit high school 
and begin to earn some money with 
a suggestion that I guessed we could 
see that James Junior finished school. 
I would find out all about her affairs, 
financial and otherwise, and I would 
advise her just a bit more carefully 
than I advised my board of directors 
about company business and together 
Jim’s widow and I would plan out 
the things she and hers must do. And 
then before I left, I would like to 
hand her a check for $1,000 and that 
check would not be signed by the 
Panacea Insurance Company, 2,000 
miles away, either. It would bear 
the legend ‘“‘Ringville Power Company 
by H. A. Lemmon, Manager.” It isn’t 
so much what you do,.as how you do 
ee 


LET Us LEARN shcE Naha 


TAMMANY 


It is very interesting to learn what 
this company and that company are 
doing to tie their workers to them, 
but my own personal opinion is that 
I shall seek for knowledge in an en- 
tirely different 
Hall. 
servation and study of the history of 
Tammany Hall, and as far as I am 


quarter—Tammany 
Give me twenty minutes’ ob- 
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concerned, you can burn the libraries 
on industrial relations, and the coun- 
try’s greatest industrial organizations 
won't need to copyright their own pet 
systems on my account. Tammany 
Hall does not send booklets about the 
cold-pack method of preserving toma- 
toes where the family of a faithful 
follower is out of food or requires 
medicine. Instead, it sends food and 
shoes and money when it’s needed. 
Now, of couse, if I know anything 
about the financial end of operating 
a company I would know that it is 
not business to loan money to em- 
ployees, that you will lose most of it 
if you do, and, besides, the act will 
accomplish no good purpose. The 
whole thing is unsound and unscien- 
tific. There is nothing wrong about 
this statement, as an item of news 
excepisuiateiy 16 olds It: ististrange 
that some managers have been so slow 
im compreliendine va sifact \*as, sclf- 
evident and so generally conceded, and 
just because they are not losing any 
considerable amount of money, they 
make loans to distressed employees, 
and I suppose they will continue to 
go through life not knowing how im- 
possible their success is. 


Tammany Hall holds its rank and 
file through thick and thin, because 
it treats them in a thoroughly human 
manner and because it does not know 
the meaning of the term “industrial 
relations.” Tammany does not always 
capture enough votes on the outside to 
win every election, brit it goes into 
the fight with a united family, and, 
come to think of it, its batting average 
is not so far from 1,000 at that. And 
so, as between the Professors, who 
really would not know a family spirit 


tite, anete One ita. Bottle or inna 
churchyard, and the very wise, subtle, 
human politicians, who handle T'am- 
many Hall, my money goes on the 


Fall 


(iE SUNG GS Ve VL eae ae 
HUMAN 


The public utility industry has tried 
politics"and* tailed it has: tried) legal 
Dattie and malledseand mowed 1t tS) to 
survive, it will try the only thing 
which has ever had a chance to win 
and which since man was first created 
has failed—the human touch. 
If we think people are fundamentally 
unfair, dishonest or unintelligent, then 
we should immediately get out of the 
utility business, for as the people are, 


MEViCl 


so they have been since the beginning, 
and so they will presumably be to the 
end. We must climb down from our 
nigh horse and get to earth. We must 
put something besides brains and 
money into our business. Our most 
famous American of recent years is 
remembered because he was human 
and paradoxically his human weak- 
nesses were his transcendent strength. 


Very frequently some man or some 
corporation or some government 
thinks it can ignore human nature and 
the human touch. Disastrous failures 
follow, and they always will. Every 
Manager to-day is confronted with 
the choice of humanizing his organiza- 
tion or of wrecking it. He cannot 
drive his public, but he can lead it. A 
community is built up by men who 
give more to it than they take out. 
Companies will be builf up by man- 
agers who put more of themselves into 
their organization than they take out 
To accomplish what we are seeking 
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we must know the human side of our points of contact with people. Very 
business—not only the managers must small keys will unlock very large 
know it, but the cashiers, meter read- doors, both in an organization and in 
ers, collectors and clerks. These peo- a community. If the little things are 
ple are really the company to the pub- perfected there will not be any big 
lic, and it is that same public which problems.to solve. We cannot prop- 
pays or refuses to pay our salaries, erly exist on legal battles, on increas- 
and a return upon our stockholders’ ingly vicious legislation, or unwar- 
investment. We must abandon the ranted financial assistance, on mis- 
idea that these are little jobs and that trust, on misunderstanding. We can 
any one can fill them. In all-solem=: prosper and give real service Tomiie 
nity, it is easier to furnish a manager public when we gain its confidence— 
for a new company than a telephone its good-will. We can gain good-will 
girl who will handle that job as it y being human. The man who does 
should be handled. not recognize this fact was behind the 
The secret of the whole thing—1f it times the very moment that Eve threw 
be a secret— is to be found in taking away the first apple core and human 
care of the little things, the minor nature became an established fact. 


COUT 


The thoughts expressed by Mr. ees, and it feels that its efforts have 
Lemmon and also by The Electrical not been without results. It has al- 
World in its short editorial, have been ways endeavored to promote that feel- 
deemed worthy of repetition by the ing of personal interest, and is satisfied 
Hydro-Electric Power Commission of that there exists among those asso- 
Ontario. The “Family Spirit” is one ciated with it a degree of loyalty that 
thing that the Commission has endea- could not have obtained otherwise. 
vored to promote among its employ- 


Association of Municipal Electrical Utilities 


The Summer Convention of the Association will be 
held at Niagara Falls, Ontario, on June 22nd, 23rd 
and 24th, 1922. 

Members will keep those dates open and come to 
the Convention prepared to assist in repeating our 
former successes. 


The Executive 
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Private Automatic Telephone Exchange of 
the Hydro-Electric Power Commission 
By R. W. Osborne, 


Telephone Engineer, H.E.P.C. 


Heber dro.cn lH lectric 
Power Commission, 
with its two large office 
buildings separated by 
two eCity “DlOCKSs. "sits 
large laboratory 
service building staff two and a half 


miles away, and connections with over 


Dy 


and 


2,000 miles of private long distance 
lines, covering about 25,000 square 
miles of territory in Western Ontario, 
presents communication problems not 
usually met with in other organiza- 
tions. 


Previous to the installation of the 
new automatic telephone system, the 
Commission had a small 50-line auto- 
matic system supplemented by some 
manual equipment for connection be- 
tween the various offices and the pri- 
vate long distance lines on the Niagara 
System. A private branch Bell ex- 
change (P.B.X.), consisting of an 80- 
line board and a 30-line board at the 
main office and a 30-line board at the 


Strachan Avenue Service Building, 
provided a service to the city exchange 
besides handling a large proportion of 
the intercommunicating traffic. ‘The 
city exchange traffic amounted to 
about 1,200 calls per day. The steady 
increase in the staff and the occupa- 
tion of buildings outside the main of- 
fice placed an increasing demand for 
intercommunicating service upon the 
etl ba Xe Fl lis 
ing traffic, which amounted ultimately 
to about 800 calls per day, interfered 
seriously with the efficient handling 


intercommunicat- 


of the city exchange calls. 


Aitemecaretih study ob - thes traitic 
and service requirements, it was de- 
cided that in the interests of efficiency 
the P.B.X. should be entirely relieved 
of intercommunicating traffic and that 
a more modern P.B.X. should be in- 
stalled at the main office. To accom- 
plish this it was necessary to install a 
modern intercommunicating system 
with means for connecting any tele- 
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phone in the system with the private 
long distance lines. It was required 
that this private service should be a 
24-hour service and it was found that 
this requirement could be met best 
by the installation of an automatic 
system with night trunk connections 
to Toronto Transformer Station at 
Strachan Avenue, where an operator 


is continuously on duty. 


An automatic switchboard (P.A.- 
X.), with ultimate capacity of 1,000 
lines on a 10 per cent. trunking basis, 
150 equipped, was ordered from the 
Automatic Electric Company of Chi- 
cago. The office long distance board, 


150 


line equipment and 
supplied by the 
Stromberg-Carlson ‘Telephone Mfg. 
Company, Toronto. The automatic 
switchboard was installed by Auto- 
matic Telephones and Time Record- 
ers, Limited, Toronto. All wiring and 
cabling and the installation of long 
distance line equipment and _ tele- 
phones was done by the Commission’s 
telephone men. 


night 


telephones were 


The system was in 
full operation on the lst of January, 


1922. 


The cable and line layout between 
the different buildings is shown in Fig- 
ure 1. The automatic switchboard is 
located in the northeast corner of the 
main building basement. Two 100- 
pair lead covered cables extend from 
the main distributing frame to the 
distribution box in the centre of the 
building. cable extends 
from this distribution box to each of 


A 25-pair 


the six floors and a 50-pair cable to the 
toll board on the fourth floor. A 75- 
pair cable extends from the main dis- 
tributing frame to a junction box at the 
back of the building. A 25-pair under- 


ground cable extends from the junc- 
tion box to a pole on Murray Street 
for service to the Murray Street of- 
fices. A 50-pair cable extends from 
the same junction box underground 
to Murray Street and thence overhead 
down Murray Street to Caer-Howell 
where it divides, 25-pair going east 
along Caer-Howell and Elm Streets 
to the Adminstration Annex and 25- 
pair down St. Patrick Street to Queen 
mircet, “where “it enters themunaer- 
ground ducts of the Toronto Hydro- 
Electric System to Strachan Avenue 
Transformer Station. The latter cable 
carries the six long distance lines to 
Dundas and west, the night lines to 
the Toronto Station switchboard and 
the local lines serving the laboratory 
and service buildings. 


A No. 12 B.W.G. weatherproof iron 
wire line extends from the main office 
building to the residences of the Chief 
Engineer and the Operating Engineer 
where automatic telephones are in- 
stalled. 


Automatic telephony has been so 
completely described in detail by sev- 
eral authors that trunking only will 
be touched upon here. ‘This system 
is the only one of the Strowger type 
in excess Of 100-line capacity at pres- 
ent in operation in Ontario, besides 
being the only private automatic ex- 
change trunking to a toll board for 
long distance communication. Some 
special features are embodied in the 
long distance equipment which will 
be described in detail. 


In a manual exchange the subscrib- 
eg see 
ers’ lines are divided into groups of 
a maximum of 10,000 lines, each 
group usually being in a separate of- 
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ce, In eachvoltice there arethe GA” 


operators who .are choosers, 


and the “B” operators who are con- 


group 


WECLOrs. 


In establishing a connecticn the 
calling party is first met by an “A” 


operator in his own office. ‘This oper- 
ator, after ascertaining the desired 
number, extends the call through her 
gorda trunk jack and a trunk line 
to the office or group desired. Here 
the 


operator and inserts a 


“B” operator receives number 
Bron. the A” 
trunk plug into the multiple jack of 


the called line. 


f : ens 
The general plan of an automatic 


exchange’ divides the subscribers 
lines into groups and sub-groups. A 
10,0CO0-line exchange is composed of 
10 groups, each having 1000 lines; 
each 1000-line 


into 10 smaller groups of 100 lines 


group is sub-divided 


Private Long Distance Board and Bell P.B.X 


each. This grouping and sub-grouping 
usually follows the decimal system, 
thus No. 5464 indicates line 64 in the 
fourth hundred and the fifth thous- 
First the thousand is selected, 
in that thousand 


and. 
then the hundred 
and finally the ten. and unit in the 


selected hundred. 


It 1s the purpose of this article to 
describe the principle and operation 
of a 1000-line system, the scheme of 
trunking for which is shown in Figure 
and because of 
groups of each 


2. For convenience 
lack of space three 
division and sub-division are shown. 
ach 100 lines constitutes a group, 
terminating at the line switches which 
are analagous to the jack and signal 
of the Each line 
switch has access to 10 trunks, the 
10 trunks being multipled to a group 
of 100 line switches. Each trunk ter- 


manual system. 
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minates in a selector and 10 selectors 
are assigned to each 100 lines. A 


100 trunks 


through its contacts, which are ar- 


selector has access to 
ranged in 10 semi-circular rows of 10 
The 100 
trunks are multipled to all the selec- 


The other end of each trunk 


pairs of contacts each. 
tors. 
terminates in a connector, 10 connect- 
ors being assigned to each 100 lines. 
The ‘bank ‘contacts or the “connector 
are arranged similar to those of the 
selector and the 100 subscribers’ lines 
belonging to that group are multipled 


to 10 connectors. 


If a subscriber in the second hun- 
dred desires to call No. 345 he takes 
his receiver off the hook when the 
line switch associated with his line 
immediately seizes an idle selector of 
the ten in the second hundred group. 
He dials 
pulses to be transmitted to the selector 
vertical magnet which lifts the wipers 
Then the 
wipers are automatically rotated until 
they seize an idle trunk leading to a 
connector in the third hundred. He 
dials 4 which causes the connector 
wipers to rise to the fourth row of 
line contacts and finally he dials 5 


“ 


3 which causes three 1m- 


to the third row of trunks. 


which causes the wipers to rotate to 
the fifth pair of contacts which is the 
desired line. 


rir 
[he Commission has six long dis- 


tance lines from the Administration 
Office building to Dundas. From 


Dundas, lines radiate to all points on 
the Niagara System. The six long 
distance lines, which in ordinary prac- 
tice would be called toll lines, termin- 
ate in jacks at the Administration 
Office building long distance board. 
At Strachan 


Avenue ‘Transformer 


Automatic Desk Set 


Station another switchboard is install- 
ed with its line jacks bridged onto 
the six main lines. This board is 
equipped with automatic trunk equip- 
ment which will be described later. 
As operators are continuously on duty 
here these trunks are used for long 
distance connection nights, Sundays 
and holidays. 


Referring again to Figure 2 the 
reader will note that the 10th or “0” 
level of the selector banks are con- 
nected to the incoming trunks of the 
day and night long distance boards. 
If a party desires to call the long dis- 
tance operator he dials “O” and the 
selector steps up to the “O” level and 
seizes an idle long distance trunk. 


The trunk circuits 
shown in Figure 3, the design and 
arrangement of which were proposed 
by the writer, were made to order. 


long distance 
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The incoming trunk diagram “a” 
and outgoing trunk diagram ‘“‘b” be- 
long to the long distance board at the 
Administration Office building. They 
etemou thescord=cnded type.and are 
made up of standard parts and install- 
ed in a standard cabinet. 

If a party calls the operator by dial- 
nee. ee theasclector scizes the first 
idle trunk and talking battery is fed 
through relay “C’ to the telephone. 
This relay pulls up its armature and 
grounds the release trunk which holds 
the selector and guards the trunk. 
Ground or positive battery is also sup- 
plied to the incoming call lamp which 
attracts the operator’s attention. When 
thesoperatomelistensin, relay “D’ <1s 
energized from battery to ground at 


the operator’s key. At the same time 
ground is put on the supervisory con- 
facteounrelave «Ge dineaparallelawiti-the 
sleeve strand of the cord for operation 
of the supervisory lamp when the 
calling party hangs up his receiver. 
ihe scalleis extended te amoll tine by 
the operator inserting the plug in the 
line jack and operating the generator 
key. The sleeve of the jack being 
grounded, supervisory ground is sup- 
plied to the sleeve strand of the cord. 
When the calling party hangs up his 
receiver relay “C. releases its arma- 
ture and the supervisory lamp lights 
indicating that the conversation 1s 
finished. If the operator neglects to 
make prompt disconnection, toll line 
clear out may be accomplished by the 


One Line-switch Unit, Power Panel, Motor Generator Set, Main Distributing 
Frame, Test Set and Storage Battery 
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party at the other end of the line ring- 
ing in. This operates relay “B” fol- 
lowed by relay “A” and the lighting 
of the toll disconnect lamp . — 
Diagram “b” indicates the outgoing 
trunk from long distance board to the 
automatic exchange. The long dis- 
tance line calls are answered from 
this trunk by the operator putting the 
toll listening key forward and insert- 
ing the plug in the calling long dis- 
tance line jack. The call is then ex- 
tended through to the automatic party 
by restoring toll listening key and pull- 
ing the dial key forward and dialing 
the called party’s number. When the 
dial key is restored the relay “D” is 
energized from negative battery to 
ground through the sleeve strand of 
the cord. The automatic line is held 
through the 500 ohm polarized relay 
P.R. Before the called party answers 
current flows from the feed relay of 
the connector switch through relay 
P.R. in such a direction as to hold the 
relay contacts closed to the supervis- 
ory lamp. When the called party an- 
swers battery is reversed through the 
relay P.R., the armature swings’ in 
the opposite direction and the lamp 
goes out. When the called party hangs 
up his receiver, battery is again re- 
versed to normal and the supervisory 
lamp lights indicating that the con- 
versation is finished. The long dis- 
tance supervision is effected in the 
same way as with the incoming trunk. 


Diagram “c” indicates the incoming 
trunk equipment at Strachan Avenue 
Transformer Station. To avoid using 
a third wire for each trunk in the 
cable between the Administration Of- 
five building and Strachan Avenue a 
three to two wire repeater was install- 


ed on each of the two trunks at the 
oiliceyend » (Relay a’ otsthe repeater 
functions as a feed relay for the talk- 
ing current besides grounding the re- 
lease trunk and closing a circuit for 
signal battery through impedance “B,” 
cabledine and:relay © at-the: Loron- 
to Station end, otherwise the oper- 
ation=of circuit cis similar to cir= 
Guia 


Outgoing trunk “d’” on the Toronto 
Station board functions the same as 
trunk “b= except, that there “being 
only one trunk, no dial key is required. 

Lie. tour incoming trunke a “sat 
the Administration Office building oc- 
cupy positions 1, 2, 3 and 4 on the O 
level of the selector bank multiple. 
The wo incominesuunicnac: .Occhpy 
positions 5 and 6 on the same level. 
In order to place the night lines in 
service, it is necessary to ground the 
release trunks of the four trunks “a” 
then the selector will step over to 5; 
if this is found busy it will step to 6. 
Automatic grounding of _ release 
trunks “‘a’” is effected by replacing the 
impedance coils, through which bat- 
tery is fed to the operator’s set at the 
Administration Office building board, 
with relays provided with contacts to 
which the release trunks are connect- 
ed. These contacts are so arranged 
that they connect the release trunks to 
ground when the relays are de-ener- 
gized. When the operator removes 
her set from the board the release 
trunks are therefore grounded. At the 
same time all the incoming call lamps 
light up, indicating that the battery 
switch is not open. ‘The possibility 
of the operator neglecting to remove 
her set and open the battery switch is 
very remote, and if she attends to 
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Connector Side Showing a Connector with Cover Removed 


either duty without attending to the 
other the night trunks are made avail- 
able. 

The accompanying half-tones show 


different views of the automatic 


switchboard equipment, also private 
long distance board and the new Bell 
multiple P.B.X. 

A cut of desl 
This set 


< telephone is 
has the advantage 


also 


shown. 
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over most automatic desk telephones 
in that the dial will not touch the 
floor if the telephone falls. 

The automatic system meets the 
needs of the Commission’s organiza- 
tion in a very adequate manner and 
the staff have nothing but praise for 
the efficient service it renders. A re- 
cord of the traffic growth from the 
first would have been interesting but 
unfortunately the meters were not in- 
stalled until the middle of February. 


The first day’s record showed 1,100 


calls. The daily records show a steady 
increase in traffic throughout the bal- 
ance of February and March. The av- 
erage daily calls are now about 1,400 
with peak days of 1,600 which is 
about double the intercommunicating 
traffic handled before the automatic 
system was installed. 

The transmission qualities of the 
equipment is especially good. Long 
distance communication with the far- 
thest away points, like Chatham and 
Windsor, is carried on with ease. 


Line-switch Units and Trunk Board 
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Laboratory Tests on Electrically Heated 
Water Installations 


N the January issue of 
the Bulletin, an article 
was. published under 
the above subject, and 
Since stapeea abo lite 
ther investigations have 
been conducted to obtain 
data. The investigations have reached 


in order 


a stage now when we may again take 
up this interesting subject. 


Listhewreader will retem to thes pre 
vious article he will find the main fea- 
ture of the tests recorded was the 
investigation of efficient insulation. It 
was stated in conclusion that this re- 
quired a more complete analysis if the 
use of electrical heaters is to become 
general. 


It has become customary to insulate 
tanks for the purpose of conserving 
the heat stored in the water, especial- 
ly where low capacity continuous 
are used. No thorough in- 


vestigation of the efficiency of the in- 


heaters 


sulation seems to be available. What 
been adopted for 
seems to be the outcome of practical 


has installations 


experience without thought as to 
whether the most efficient material is 
used, or whether an adequate amount 
of insulation is put on the storage 


tank and heater. 


It is evident to the reader that one 
should aim to prevent losses in the 
case of electrical water heaters, be- 
cause the kind of heating energy used 
is costly. The convenience, utility, 


cleanliness, ete., of electric heating 


justifies this method even at greater 
cost over other ways of doing the 
It does not excuse inefficiency, 
however. Furthermore, if losses can 
be- reduced,, the scope and fieldiet 
economic use can be enlarged. ‘This 
in itself justified a more thorough 
understanding of the problem. It is 
evident that if a great proportion of 
the energy input can be conserved in 
every . installation «he. sise= te stais 
method of water heating can be ex- 
tended to districts where higher unit 
costs. “of “electricity. sare =pcewlenr. 
I*rom such indications as are at pres- 
ent available, it is evident that over 
half the energy is lost on every elec- 
trical hot-water installation;seven 1m 
as well 


work. 


those which are considered 
insulated. If the greater part of these 
losses were prevented, the economic 
field of use could be extended to dis- 
tricts where costs of electricity are 
double those prevalent in areas where 
the economic use has prevented ex- 
tending it. 


Some questions which arise in the 
investigation had to be more or less 
definitely settled in order to have a 
basis for proceeding. The question 
of how hot should the water be kept 
is one which will receive various an- 
swers. ‘The losses of the heat storage 
depend greatly upon the temperature 
at which the water is kept. In our 
tests we have retained a temperature 
of 100 degrees rise above room tem- 
This might be considered 
too high by some. It certainly may 


perature. 
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there were excessive 
We find a con- 
temporary writing on this subject ad- 
opting the same range of temperature, 
however. Another feature which en- 
ters into the problem is the quantity 
of water used daily by the average 
family for domestic use. 


explain why 
losses 1n our results. 


The amount 
of variation from average conditions 
which one should assume is also a 
question upon which there is little 
data available. Another 
question is the maximum instantan- 
eous demand or demand for short 1n- 
tervals which is commonly met with. 
It is evident that if the demand were 
continuous at an average rate, no 
storage tank would be required, there 
would be no heat loss and many of 


important 


our problems would be eliminated. 
The ordinary requirements of the 
house might be met by having a very 
small hot water tank and heater with 
low attending losses, but this leaves 
unsolved the requirements for exces- 
sive daily demands for large quanti- 
ties during short periods, and weekly 
demands of similar 
wash day conditions exact. 
tion therefore arises as to whether the 


nature such as 
The ques- 
common hot water equipment met 
with in the home to-day lends itself 
suitably to efficient electrical heating, 
and whether the owner could afford to 
abandon it tors Detter  eqlipment 
should it be conceded that such were 
available. : 


We have had to eliminate a lot of 
these questions in order to get pro- 
eress in our investigation, and have 
chiefly devoted our work toward con- 
serving efficiently the heat input, so 
that the maximum amount would be 


available for ultimate use. This phase 


of the subject has a direct effect upon 
electric heaters of the low capacity 
continuously used type which can ve 
permanently connected to operate at 
OOS pete cenit load, tacton ands ona 
flat rate varying with varyiny cost of 
power. 

In the previous article a schedule 
was adopted to represent the average 
domestic requirements for hot water 
in the home, and Curve Sheet No. 1 
showed the effect of using this sche- 
dule for one day only. This test was 
repeated to get the effect of following 
the schedule for several days. It was 
desired to know what the average tem- 
perature would be under daily use 
of this quantity of water. Curve Sheet 
No. 6 shows the results of this test 
and contains all the information, set- 
ting out the conditions upon which the 
test was conducted. 


From data collected and further 
tests made, a series of curves were 
drawn showing the watts lost at var- 
ious temperature ranges, using differ- 
ent thicknesses of insulating material. 
Curve Sheet No. 7 shows information 
collected in this investigation. From 
this the reader can see the effect of 
neglecting to insulate the tank. The 
curves show a. rapid reduction in 
losses, with increase in insulation, and 
‘t occurred that we should investigate 
at this stage what should be the econ- 
omic thickness of insulating. Some 
figuring was done on this, and allow- 
ing power at Forty to Fifty Dollars 
a horsepower year, we assumed that 
a very low loss in heat would soon 
compensate for extra cost of insulat- 
ime. tora. oreater thickness than’ 2 
mehesror hair Telte We thought that 
probably a considerable improvement 


116 


Pee Se eed aly 


STITT EOC CCC CCC 


ee apne RL 


Nee * 


ee Ss 


variations im 


Temperature 


electrically heated water tank 


Curve Sheet No. 6 


might be obtained in saving the heat 
by increasing to 3 inches of hair felt, 
so we proceeded to investigate with 
thicker insulation, and to properly re- 
cord these investigations. A curve 
was plotted, showing different losses 
with varying thickness of hair felt. 


An attempt was made to reduce the 
losses by increasing the thickness of 
the insulating material, and tests were 
conducted using various thickness of 
hair felt on the 30 gallon tank. We 
have made a number of measure- 
ments of radiation losses, having the 
temperature of the water at the top 
of the tank constant at 100 degrees 
above the room temperature. 


The pipe leading from the bottom 
of the tank to the heater and also the 


pipe leading from the heater to the 
top of the tank were covered with 
felt to the same thickness as the tank, 
but the pipe which would lead water 
to the faucets was not lagged in any 
way. 


During these tests all of the power 
supplied was dissipated in heat radi- 
ation; there was not any water taken 
from the tank, 


In the cases where the thinner lag- 
ging was used, the temperatures were 
allowed to become constant (48 hours 
run) with various values of input 
watts and from the curves plotted 
with these results the watts required 
to maintain 100 degrees (Fahrenheit) 
temperature rise were read. 
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With the 2-inch and 3-inch_thick- 
nesses of felt, the input power was 
adjusted to keep the temperature of 
the water at 100 degrees above the 
air temperature 

The attached curve sheet No. 
8 gives the results of these tests ex- 
pressed as radiation losses in watts 
on the basis of thickness of felt lag- 
ging used, and it will be observed that 
there is very little reduction effected 
in these losses by increasing the num- 
ber of layers of felt beyond four, 
which equals approximately 2 inches 
in thickness. 


From our previous test results we 
obtained the point “A” which is the 
radiation loss for 100° temperature 
rise with 6 layers of cellboard 


,approx. 1.2 inches) but we have not 
carried on a series of tests with this 
type of lagging as we were not in- 
terested in it only from a relative 
efficient view point. 

Following this test an investigation 
was made to determine the results of 
using alternative layers of cellboard 
and hairfelt. The installation was 
lagged as follows: 

Two layers of cellboard next to the 
tank. 

One# layer of hair ‘felt. 


Two layers of cellboard on outside 
@letelt. 


With an air temperature of 73° F., 
and the water at the top of the tank 
kept at 173° F., the radiation loss was 
found to be 442 watts. 


aa 
guise 


SR 6 


Radiation losses at various 


temperature elevations and 
with different types of im- 
He sulation 


Curve Sheet No. 7 
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Radiation Losses 
Water Tank with 
thicknesses of lagging 


Curve Sheet No. 8 


This loss with the combined cell- 
board and felt is about 80 watts higher 
than the radiation loss with the same 
thickness of 1.3” of cellboard alone 
and about 100 watts higher than the 
loss with equal thickness of felt lag- 
ging alone. 


As in the previous measurements of 
radiation loss, no water was drained 
off the tank during the test. 


We are now investigating other ma- 
terials to find better insulating quali- 
ities. While there may be other ma- 
terials which have given equally good 
results, we find that hair felt is as 
good insulating material as we have 
yet investigated. 


It has also occurred to us that some 
effective means might be undertaken 
economically of 
losses, 


reducing radiation 
We are painting the tank with 
a coating of white enamel, after deter- 
mining the amount of radiation with- 
out such a coating. It is also suggested 
that a tank constructed on the Ther- 
mos bottle principle might be a suc- 
cess. Dead air spaces might result in 
considerable reduction of losses. 

In conclusion, we are compelled to 
admit that the losses cannot be reduc- 
ed in the better insulated systems 
under 300 watts, which represents a 
considerable amount compared to the 
useful portion of the energy. The 
efficiency of the installation as a heat 
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storage plant is very low. We have cannot be found to meet the needs. | 
to concede that practically half of the Larger storage systems operating at 
rated capacity of the heating element lower ranges of temperature would 
is utilized to supply a loss. Half the only result in a race between trying 
monthly bill for hot water heating is to reduce loss by reduced temperature 
to meet losses. The field of economic and increase of loss due to increased 
use is restricted to half. area of radiation. 

Some radical method of arresting If any further data of interest is 
this loss must be met by change of derived from our investigations, we 
the standard hot water equipment in will follow this article with more in- 
the home, if an insulating material formation. 


PETE 


Niagara Falls, Canada, retained at a usable temperature for 
March 6th, 1922° some “considerable: time if the. pipe 

Mr. G. D. Floyd, were suitable lagged. 
Assistant Laboratory Engineer, One very important source of loss 
Hydro Electric Power Commission, has not been referred to in your ar- 
University Ave., Toronto, Ont. ticle. Possibly you have it in mind 
Dear Sir,— for future reference. In many cities 


I have read with much interest your it 1s a common experience for the 
article on page 23 of the January Bul- pressure to be taken off the city mains, 
letin of the H.E.P.C. whereupon the water in the domestic 
system gravitates and siphons back 
into the mains. This includes in many 
cases the fifteen or twenty or thirty 


From the point of view of economy 
it would appear that the most im- 
portant point brought out by your ex- 
periments is the necessity for putting gallons of hot a hat the tank, and 
sufficient heat insulation around the ©f course the heat 1s lost permanently. 
tank. | It would seem necessary on the 

To carry the idea to its logical con- score of economy to insert a non- 
clusion it would appear to be neces. return valve in the supply pipe, and, 
sary to provide similar lagging around in order to prevent accidents, to fit 
the pipe leading from the tank to the a safety valve somewhere in the do- 
point of delivery of the hot water. mestic piping system. 


In the ordinary course it is necessary I should be interested to know if 
to draw off several gallons of cool you have any definite recommenda- 


Waverabelore, @primingee supplys Gl jane fo. amale oncthis point. 
hot water fromthe tank. In other 


words, the connecting pipe must be 
filled with hot water before any be- 
comes available. The quantity of hot 
water remaining in the pipe might be (Siened) M. R. MELDRUM. 


Voursetruly, 
The Herbert Morris Crane & Hoist 
Company, Ltd. 
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8 Strachan Avenue, 
March 9th, 1922 
Herbert Morris Crane & Hoist Co., 
hotels. 
Niagara Falls, Ont. 
Attention Mr. R. Meldrum 
GENTLEMEN : 

I have your letter of March 6th, 
and note the comments which you 
have made on my article in the Jan- 
uary Bulletin of the Hydro-Electric 
Power Commission. 

There is no doubt that lagging the 
pipes leading from the boiler will in- 
crease the efficiency 10 Some extent, 
depending on the length of pipe and 
on the thickness and quality of insula- 
tion applied. The quantity of water 
contained in 30 feet of 14-inch pipe 
would be approximately /% gallon, and 
if this water was allowed to cool from 
160° F. to 60° F. the heat lost by cool- 
ing would be 500 B.T.U. or 146 watt 
hours. On the schedule given in the 
paper there were 8 operations per day, 
so, that: the total heat lost from fe 
pipe would be 1170 watt hours. For 
the 660 watt heater the heat applied 
would be 15,800 watt hours, so that 
the loss from the above source is only 
7% for the case where the water is 
cooled to room temperature. This 
loss could not be all overcome by ap- 
plying insulation because there would 
be a loss of heat through this; and 
the greatest saving that could be ob- 
tained would probably be not more 
than 3 or 4%. Even this could not 
be realized if the temperature in the 
L002. 


because water at this temperature or 


pipe would become less than 
lower would be drained away in any 
case by the average householder. 


Your comment regarding what oc- 


curs under loss of water pressure is 
an opportune one. Loss of water from 
the boiler to the main is only likely to 
occur if-a tap 0n thessystem: ismlers 
Open, 2or leaky tap, 
through which air can enter the pipe 
If loss of water occurs from 


{fF sLhieTre™ 16) a 


line. 
the above cause, there is danger of the 
element in the heater burning out, if 
the temperature “of thé theateo irises 
very high before the circuit has been 
opened. 

Two alternatives are available to 
take care of loss of water pressure: 
(cL) Toxinstruct therucerion sic nearer 
thabvns the-event-of loss oi morescure 
the heater should be turned off and 
no taps opened. (2) Vo provide a one 
way valve and safety valve as suggest- 
ed in your letter. The former should 
cover the majority of cases, while the 
latter is a surer but more costly ar- 
rangement. I do not think any de- 
finite recommendation could be made 
covering all vcasesceticrally ihe 
number of times that water pressure 
will fail during a year is few, even 
in small towns, so that the economic 
feature is not important, as the actual 
loss to the total heat generated is 
small. Other factors, as those pointed 
out above, are important, and should 
be considered, so that the point you 
made is worth consideration. 

I wish to thank you for your in- 
terest, and for the points you have 
brought to my attention, and I shall 
be glad to bring the latter to the at- 
tention of our engineers who are in- 


terested in this problem at the present 


time. 
Yours very truly, 
CG. Do FE@YD: 


Asst. Laboratory Engineer. 
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Rates for Electric Water Heaters 


The developments 
manufacturers in 


made by the 
Electric Water 
Heaters have continued to keep the 
fact before us that we are being faced 
with a new class of service that must 
One 


of the chief phases of this service in 


be given serious consideration. 


so far as the ultilities are concerned is 
thescharcesto pe made ior Such) ser- 
vice. 

Rates for electric water heaters 
have been given considerable thought 
and a number of suggestions have 
Deensinade worea smethod@or billing: 
These suggestions, though working in 
the right direction, were not deemed 
to be final and suggested that further 
study be made. 


A Committee of the Association of 
Muncipal Electrical Utilities discussed 
the suggestions at a meeting held early 
this spring, and recommended that the 
Commission’s engineers bring in a 
proposal that would embody the fol- 
lowing conditions :— 


1. The rates are to encourage the 
use of low capacity heaters. 


2. Flat rates are a correct form of 
rates for this class of service. 


3. The flat rates must be low 
enough to encourage the use of heat- 
ers, yet high enough to meet the cost 


of service. 


Alt iswassumed thatethere is 10 
diversity from the water heater load, 
and that at least /5% of the heaters 
are on all of the year. 


Recommendations based on a study 
of the question along the lines given 
were submitted to the various mem- 
bers of the A.M.F.U. Rate Committee 
for comment. These having brought 
forth favorable replies, the Hydro- 
Electric Power Commission have ap- 
proved of the following basis for bill- 
ing for service to electric water heat- 
Cis. 


Where power is delivered to a 
Municipality at 2,200 or 4,000 volts, 
the electric water heaters 
shall be—‘“The cost of power to the 
Municipality, plus at least $7.00 per 
fip. per year 


fate for 


Where power is delivered to the 
Municipality at 13,200 volts or a high- 
er voltage; that is, where the Muni- 
cipality owns its own step-down trans- 
former station, the rate shall be— 
“The cost of power to the Municipal- 
ity, plusear least »10:00" pero p. per 
Vea, 


The actual rates to be charged for 
electric water heaters have been left 
open and may be applied in various 
Municipalities on a sliding scale, de- 
pending on the cost of distribution in 
each Municipality. The recommenda- 
tion by the Commission is a minimum 
and may be increased in municipalities 
where the local operating conditions 
Watrantesuch increase.) Itmis to: We 
distinctly understood, however, that 
all rates for electric water heaters, in 
all municipalities must be approved 
by the Hydro-Electric Power Com- 
pany of Ontario, before being put into 
foree: 
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ASSOCIATION OF MUNICIPAL 
RUE CTRICALCUTINIEITES 


Minutes of Meeting of Executive 


Committee 


The meeting was called to order at 
2 p.m. on April 20, 1922, at the office 
of the Hydro-Electric Power Commis- 
sion of Ontario, by the President, Mr. 
M. J. McHenry. Others present were 
Messrs. |... )e Eteee, 2, 4, CElicks. VV" 
PaRecson ©. Li) ccottud. ba shear 
et) ey epotaplcton al aaVer buchanan, 
R. f. jeffrey, G.. J. Mickler and s. 
Ree, Clement. 


Moved by Mr. O. H. Scott, Second- 
ed by) WirwwEl Ee Shearer sl hateche 
minutes of the last Executive meeting 


be passed. CARRIED. 


Mir JasaG Reidy Managersor ine 
Bigwin Inn, addressed the meeting 
with the object of getting the Asso- 
ciation to hold its next Convention at 
his hotel. ‘The proposal to hold the 
Convention at Ottawa with joint ses- 
sions with the Canadian Electrical 
Association was also discussed. 


Moved by Mr. O. H. Scott, Second- 
ed by Mr) otaplton. lbhap the next 
Convention of the Association be held 
ap Niagara Malls.on Jame 22, 23° and 
24, 1922. CARRIED: 


A letter from Mr. K. A. McIntyre, 
Canadian Representative, Society for 
Electrical Development, asking for 
permission to address the next Con- 
vention of the Association was read. 

Moved by Mr. A. T. Hicks, second- 
ed by Mr. J. J. Heeg, That Mr. Mc- 
Intyre be the 
Association at its next Convention. 


CARRIED. 


permitted to address 


Suggestions for papers to be read 
at the Convention were presented and 
discussed. 

Moved by Mr. J. J. Heeg, seconded 
by Mr. E. J. Staplton, That papers be 
presented at the June Convention on 
the following subjects:—(1) Street 
lighting; (2) Accident Prevention: 
(3) Health Promotion; (4) Construc- 
tion Accounting. CARRIES 

Moved by Mr. W. E. Reesor, sec- 
onded ‘by Mr ALU Hicks.- chat 
J. W. Bayliss be appointed a member 


of the Convention Committee. 
CGARRIED. 


In discussing further plans for the 
Convention, it was suggested that a 
visit to the Queenston Power House 
be arranged, 


Moved by Mr. A. T. Hicks, second- 
ed by Mr. H. F. Shearer, That details 
of entertainment be left to the Con- 
vention Committee and that the fol- 
lowing suggestions be given:—To ar- 
range for a radio demonstration at the 
Convention dinner, other items to be 
provided by the members; to arrange 


for a real baseball game using indoor 
CARRIED 


There being no further business the 
meeting adjourned at 4.10 p.m. 


equipment. 


Minutes of Joint Meeting of Accident 
Prevention Committee of C.E.A. 


Members present: Messrs. Maclach- 
lan, Chairman; Dunsfield, Clement, 
Hicks, Cam, Temple, McGregor, Am- 
buhl, Puxton, Moat, Martin and Vin- 
el, 

1. The Chairman stated that the 
purpose of having a joint meeting of 


Tee eo OA E Tay 


IZ 


TU 


the two Accident ‘Prevention Commit- 
tees was in view of the fact that the 
Conventions of the the two Associa- 
tions might be held in Ottawa together 
and problems of general interest might 
arise to the advantage of the two Com- 
mittees. 


Z. It was decided that if one hour 
can be granted the program of the Ac- 
cident Prevention Committee for the 
Convention should consist of a brief 
report of the C.E.A. Committee and 
avee Vine Cham. coll. Manager ot 
the Bureau of Safety of Chicago, ad- 
dress the meeting, which would then 
be followed by discussions on the re- 
port and Mr. Scott’s address. 


The Chairman stated as a matter of 
interest to the A.M.E.U. members that 
certain rules in connection with safety 
for small municipalities were in the 
hands of the printer and other rules 
for clearances and such matters were 
under consideration. 


3. It was decided to have at the Ot- 
tawa Convention samples of a new 
type of rubber gloves with shorter 
fingers, and also shields and blankets 
in order to have expressions of opin- 
ion from delegates. ‘These are to be 
shown in some form of exhibit, the 
Chiaimmnane to. arraneces tor facilities 
with the Ottawa Power Company. 


4. Mr. Martin offered to send to the 
Chairman of the Committee the names 
of the manufacturers of the shields 
and prices of same as used by the Bell 


Telephone Company, these to be sent 
to the members of the committee. 


5. Another matter pointed out by 
Mr. Martin of the Bell Telephone 
Company, was that his company paint- 
ed a red band approximately 15 feet 
in width, 15 feet from the ground on 
poles where there is danger of any 
kind so as to warn men climbing such 
poles. 


6. Moved by Mr. Hicks and second- 
ed by Mr. Temple that the executives 
of the two Associations be requested 
to take steps to obtain complete elim- 
ination of cardboard advertisements 
on poles of companies with a view of 
preventing possible accidents to climb- 
ers. 


7. Mr. Temple suggested that it 
would seem advisable to discuss at 
committee meetings accidents happen- 
ing to employees of the companies 
there represented and also conclusions 
arrived at, this with a view of getting 
information on the subject of accident 
prevention. 


8. The Secretary of the C.E.A. 
stated that all reports had to be in his 
hands before May 6th in order to have 
advance proofs printed and sent to 
the members of the association. 


9. The chairman requested all mem- 
bers of sub-committees to have their 
reports in his hands within the next 
ten days. 


There being no further business the 
meeting adjourned. 
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Central Ontario System 


Estimates are being prepared for 
rates for a supply of power to the 
Village of Warkworth and surround- 
ing rural district. 


Estimates are in prepartion for 
rates for lighting service to the sum- 
mer colony at Presqu’Ile Point near 
Brighton. 


Estimates have been prepared and 
contracts signed for lighting and 
cooking service for the summer cot- 
tages at ‘“Bowmanville-on-the-Lake.” 
It is expected to start construction on 
the necessary pole lines about May 
15th. 


The construction of a new pole line 
in Port Hope, from the sub-station to 
the centre of the town, has been au- 
thorized and construction will start 
at an early date. 

The water gas generating 
equipment in Oshawa was _ success- 
fully placed in operation recently and 
is Operating with marked economy. A 
number of minor betterments and al- 


new 


terations are being made to the plant 
and an extensive programme of ad- 
ditions to and enlargement of mains 
has been undertaken for this season. 
An active publicity campaign has been 


carried on to educate the public to the 
advantage of using gas for cooking. 


The “Chamber of Commerncemot 
Belleville is to be congratulated on 
securing the location of the Canadian 
factory of the American Optical Co. 
in Belleville. 


The distribution system at Lindsay 
in sthe district south of Kent. ote 
to be rebuilt this season and the dis- 
tribution voltage changed from 1,100 
to 4,000 volts in this area. 


The Norwood Commission, by an 
active sales campaign, has increased 
its number of lighting consumers 
from 168 to 215. Contracts have also 
been signed for 40 h.p. in power load. 
These increases insure the successful 
operation of the Norwood Hydro- 
Electric System. 


The Marmora Hydro-Electric Com- 
mission has taken on a 10 h.p. power 
customer. Improvements to the street 


lighting equipment are contemplated. 


RURAL 


Enthusiastic public meetings were 
held in Earnestown ‘Township, and 
active committees were formed to 


Carry Out a Canvass. 
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Public meetings with good attend- 
ance were held in Kingstown Town- 
ship, and a canvass is.to be made by 
the committees selected. 


A public meeting was held at Sills- 
ville in South Fredericksburg Town- 
ship. . A lively discussion on the pro- 
posed rural rates ensued. A few con- 
tracts were signed and a Committee 
was organized with the Reeve, Mr. 
Elliott, as Chairman, to undertake an 
active canvass of the municipality. 


Estimates are being prepared for a 
supply of power to mining industries 
in the vicinity of Harrowsmith in the 
Township of Portland. This will open 
up this district to the possibilities of 
lighting service for the villages of 
Yarker, Colebrook, Moscow, Enter- 
prise, Verona, Sydenham, Glenvale 
and the surrounding rural district. It 
is planned to erect a station near Har- 
rowsmith and extend a 44,000 volt line 
from a point on the Napanee-Kingston 
line at or near Odessa, and distribute 
to the surrounding district at 6,600 
volts. 


Eugenia System 


Mr. E. M. McLeod, Superintendent 
of the Hydro-Electric System, Kin- 
cardine, has submitted his resignation 
to the Local Commission to take effect 
June lst, and the Local Commission 
has engaged Mr. J. A. Foerester, late 
of Port Stanley, to fill the vacancy. 


A new sub-station has been installed 
at John E. Russell & Co.’s Sand and 
Gravel Washing Plant at Durham, 
located on the property recently 


occupied by the National Portland 


Cement Co. This station consists of 3- 
100 K.V.A. transformers and the com- 
pany’s demand will approximate 300 
h.p. 


Additional load has been secured by 
the Local Distribution System of 
Owen Sound which will bring the 
total demand in this municipality to 
approximately 1,600 h.p. 


Niagara System 


The spring of 1922 will long be re- 
membered by the Operating Depart- 
ment of the Commission. Perhaps, 
once in ten years we have ice storms 
in Ontario which demoralize the tele- 
phone and telegraph systems, but 
never before have we had ice storms 
which seriously interfered with the 
power lines of the Commission, and 
the fact that two such ice storms 
occurred within two weeks of each 
other has proven that the steel tower 
lines and pole lines should be con- 
structed with a very high factory of 
safety. Great credit is due the Oper- 
ating Department for the energetic 
way in which the situation was 
handled, and also to the municipalities 
who gave assistance in getting the 
lines back into service. 

The trouble due to ice storms was 
closely followed by an accident to 
No. 2 generator at the Queenston 
plant, which will take approximately 
one month to repair, and last and 
worst of all came the damage to 
machines at the Ontario Power Com- 
pany’s generating station, due to the 
wrecking of No. 15 generator, which 
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was caused by a faulty casting which 
failed and partly wrecked machine 
No. 16, damaging the building and 
flooding four other generators. The 
four machines which were flooded will 
be dried out and put back into service 
within the next few weeks, and in the 
meantime the Commission has been 
able to secure from the various Power 
Companies at Niagara Falls sufficient 
power to take care of the requirements 
of the municipalities. 


On the first of March the Commis- 
sion commenced supplying power to 
the Dominion Sugar Company at their 
Wallaceburg Plant. The contract calls 
for an amount of 1,200 horse-power, 
and during the month of March the 
company used as high as 1,400 horse- 
power. The power is at the present 
time entirely used for the operation 
of electric furnaces and supersedes, 
power generated by gas engines, which 
the company have been using for a 
number of years past. The engineers 
of the Commission have for a num- 
ber of years assisted the Dominion 
Sugar Company from time to time in 
making experiments to prove that 
Ce Current Colla bes Satisiactorly 
used for the operation of these fur- 
naces, instead of direct current pre- 
viously used by the Company. 


We-repret-to leara that Mr. H.-F, 
‘Timmerman has resigned as Manager 
of the Welland Hydro-Electric Sys- 
tem. Mr. Timmerman has been Man- 
ager of the Welland System since 
Hydro was first introduced into that 
municipality, and is largely respon- 
sible for the highly successful oper- 


ation which is shown by the Welland 
System at the present time. We under- 
stand Mr. Timmerman has taken up 
other interests in Welland and we 
wish him every success in his new 
work. 


The lack of wireless communication 
was keenly felt throughout the 
Niagara System during the period of 
the ice storms, when all telephone and 
telegraph communication were brok- 
en, and it is expected that the Niagara 
System will be well equipped with 
wireless apparatus before the end of 
the present year. 


Mr. W. C. Rogers, formerly Man- 
ager of Carleton Place Hydro-Electric 
System, has recently been appointed 
by the Commission as Manager of the 
Saltfleet Rural Power District, with 
an offices located in  stomeys Cree 


This is the first rural power district 


in which underground cable is being 
used on a large scale. It is estimated 
that before this district is completed 
there will be almost 100 miles of 
underground cable in service. 


Rideau System 


The Rideau System, a weak and 
ailing infant in the beginning, is now 
putting on weight rapidly. The Gren- 
ville Crushed Rock Company started 
taking power in April. This company 
has contracted for 650 h.p., and ex- 
pects to take as much as 850 hyp. 
eventually. The Municipality of 
Kemptville, which has recently come 
into the System, is now using about 
120 h.p. 
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It is interesting to note the num- 
ber of sawmills in this district aban- 
doning their somewhat dilapidated 
steam plants and installing electric 
power. They find that the wages of 
at least one man can be saved, while 
their output is greatly increased. 

Apparently in view of this increas- 
ing load, the Mississippi River thought 
it necessary to put forth a special ef- 
fort ,and on April 13th the control- 
ling dam on Mazinaw Lake gave way. 

Bye poilecict the, watemeatelticn 
Falls had reached a maximum eleva- 
tion of 616.7. The-crest of the dam 
is 617, and the tail water was flooding 
the power house. Owing to the fact 
that a mill owner down stream has 
a weak dam, our operator was unable 
to pull all his stop logs. His opinion 
is that all damns should be strong and 
hearty. 

Mr. Moffat, who has succeeded Mr. 
Rogers in Carleton Place, comes from 
the land of gold in the Kirkland Lake 
District, and has had valuable exper- 
ience with the Northern Ontario Pow- 
er Company. 


Severn System 


A new industry has been located in 
Collingwood by the name of the Elec- 
tric Castings Ltd., which will operate 
an electric furnace requiring some 400 
to 500 k.w. It is expected that this 
plant will be in operation shortly after 
May Ist. Castings of all descriptions 
will be supplied to the trade from this 
plant. 


Une iewra plane “ome tie Cope 
land Flour Mills in Midland has been 
completed, power being delivered to 
the company’s sub-station at 22,000 
volts. This is an entirely new in- 
dustry in the municipality and will re- 
quire from 500 to 600 h.p. 


Negotiations are being carried on 
with the Grand Trunk Pacific Ele- 
vator at Midland for supplying 
electric power to replace the present 
steam plant. It is expected that this 
plant will be operated by electric pow- 
er before the end of the coming year, 
adding approximately 800 h.p. to the 
load already established in the muni- 
cipality. 


———$——_—<_____ 


St. Lawrence System 


The Commission has started work 
involving comprehensive changes to 
the system. The system is being re- 
insulated to permit operating it at 44,- 
000 volts instead of 26,000. Instead 
of altering lines running north of 
Morrisburg to Williasmburg, Wain- 
chester and Chesterville, it has been 
decided to transform all power over 
this line from 44,000 to 26,000 volts 
by a station located at Morrisburg. 
The 110,000 volt station supplying the 
system, located at Cornwall, is to be 
extended so as to take care of the 
growth in loads. Three 5,000 K.V.A. 
transformers are replacing the three 
1,250 K.V.A. ones, which have been 
in use since the station was built. A 
number of distributing stations are 
also being altered to operate at 44,000 
volts. Over a Hundred Thousand Dol- 
lars will be expended to undertake 
this work. 
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The Eugene F. Phillips Electrica) 
Works are constructing their plant at 
Brockville. The Commission is ex- 
tending its lines to serve the Company, 
and the contract has been concluded 
to deliver the power by June Ist. 

The Commission is still carrying on 
negotiations with several municipali- 
fies in this part of thes Province, an 
an effort to get them a Hydro supply. 
The difficulty met with is the long 
distance which usually exist, together 
with the small loads they would likely 
need. 


Thunder Bay System 


Arrangements have been made 
marketing practically all of 
the installation of the 
Nipigon Development within the com- 
ing year. The Kaministikwia Pulp & 
Paper Company expects to start oper- 


for 
present 


ations this month, which will increase 
Port Arthur’s demand by some 3,000 
h.p., and the company have signified 
their intention of extending their plant 
during the year so that within a short 
time this company will require some 
6,000 h.p. The Provincial Paper 
Mills in this municipality are con- 
structing a paper mill and have served 
notice on the Public Utilities Com- 
mission that they will require 4,000 
h.p. to operate same, by May 1, 1923. 
A new Terminal Grain Elevator is 
also under construction in this muni- 
cipality, which expects to be in oper- 
ation for the next session’s grain trade 
and will require 500 h.p. to operate 


same. The demand on the Nipigon 
plant for this municipality in one 
year's time, therefore, will be in the 
neighborhood of 18,000 h.p. inclusive 
of present load and the demands of 
the concerns mentioned above. 


Wasdell System 


The Commission has approved the 
expenditure for extending the Was- 
dell transmission lines from Canning- 
ton to Greenbank, at which latter 
point an outdoor type of sub-station 
will be located and 4,000 volt lines will 
be constructed to serve the munici- 
palities-of Uxbridge and Poreubeny. 
It is expected that construction work 
on the transmission lines and_ sub- 
station will be started immediately, as 
well as the rebuilding of the Distribu- 
tion Systems in both municipalities. 
In all probability, Hydro-Electric 
power will be delivered to both muni- 
cipalities before the close of the com- 
ing summer. 


The demands for power in general 
on the Wasdell, Eugenia and Severn 
Systems have now reached the cap- 
acity of the three developments which 
are all operated in parallel, and it has 
been necessary to make arrangements 
to purchase surplus power from the 
plant owned and operated by the 
Town of Orillia at Swift Rapids. The 
Commission is giving serious consid- 
eration to making arrangements to se- 
cure additional power for these sys- 
tems. 
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NOTICE 


TO ELECTRICAL MANUFACTURERS, 
JOBBERS AND DEALERS 


Electrical material, devices and fittings for use on 
inside electrical installations in the Province of Ontario, 
must not be offered for sale until their design and construc- 
tion has been approved by the Hydro-Electric Power 
Commission of Ontario. (6 Geo. V., Chapter 19, 1916) 

Manufacturers whose products are approved and listed 
by other recognized authorities, and which also meet the 
requirements of this Commission, may have same placed on 
the approval list by making application in accordance with 
Approval Laboratories’ Bulletin No. 5, a copy of which will 

- be sent upon request. 
ONTARIO DEALERS’ ATTENTION IS CALLED TO 
THE FOREGOING REGULATION—WHICH PROHIBITS 
THE SALE OF UNAPPROVED ELECTRICAL DEVICES. 
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Wiel Re POWER Rie RESOURCES 
OF CANADA 


The existence of numerous water 
powers in Canada combined with the 
natural. scarcity of coal, makes the 
consideration of that portion of our 
natural resources always of. special 
interest. The report on, the Water 
Power Resources of Canada appeals 
to us, in that, we are entirely depend- 
ent on them. The year 1921 has seen 
the completion of developments 1in- 


creasing the capacity of available 


power from such sources by over 12 
per cent. The greatest amounts of de- 
veloped power are found in the Pro- 
vinces of Ontario and Quebec, the 
former Province having nearly 45 
per cent of that in the whole Domin- 
ion. 
The turbine installations of the 
Hydro-Electric Power Commission 
total approximately 424,000 H.P. or 
over 15 per cent of the total developed 
capacity in the Dominion, or 35 per 
cent of that for the Province of On- 
fario. . Of the 174,000" HP. added in 
Ontario during 1921, over 140,000 
H.P. came from the Hydro Commis- 
sion, or nearly one-half of the total 
for the whole of Canada. 

While we are publishing the figures 
set out in this Report, we do not con- 
cur in the comparative figures show- 
ing the comparison of the amounts of 
dependable horsepower available in 
the Provinces of Ontario and Que- 
bec, as we believe there is a consider- 
able difference in the methods of mea- 
surement by which the amounts of 
dependable horsepower for these two 
Provinces are arrived at. 

With less than one quarter of the 
minimum available water powers of 
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Ontario developed, and with the ever 
increasing demand for electricity, we 
have still a great deal to do in pro- 
moting and extending the work that 
has already reached considerable mag- 
nitude. 


THEAKITCGHENE RIE ECL RIGA 
~ SHOW 


The city of Kitchener, the birth- 
place of the Hydro-Electric principle, 
has carried to a successful conclusion 
another idea in the form of an Elec- 
trical Exhibition. Although the ma- 
jority of the booths were for the pur- 
pose of advertising electrical goods, 
that of the Hydro-Electric Power 
Commission was of an entirely dif- 
ferent nature. Its display showed the 
historical details of the Hydro-Electric 
Union illustrated by pictures. 


First, were those of Messrs. D. B. 
Detweiller and EF. V. B. Snyder, the 
men who in 1902 made the first move 
towards obtaining electric power from 
Niagara Falls. A photograph of the 
original petition whereby money was 
raised to secure the services of an 
engineer to report on the feasibility 
of distributing the power was also 
shown. There were pictures: of the 
late Sir James Whitney and of Sir 
Adam Beck, who turned on the power 
at Kitchener ona@etober “11th, 1910; 
Further, there was a display cf pho- 
tographs, drawings and data of the 
Chippawa Power Development, as 
well as motion pictures of the Chip- 
pawa and Nipigon developments, 
which were shown and explained each 
evening. 

The exhibit proved itself to be of 
much interest, fitting in 


with the 


whole idea of the show and adding 
the one detail necessary to make the 
Kitchener Electrical Exhibition an 
event in the history of the Hydro- 
Electric Power Union. 


OUR NEXT NUMBER 


Before you have received this copy 
of THE BULLETIN, the Associaiion of 
Municipal Electrical Utilities will 
have held another convention. The 
July number will be devoted to a com- 
plete report of that convention. 

The papers read will be published 
as printed for advance circulation to- 
gether with all discussion following 
them. The papers are of special in- 
terest, the titles and authors being :— 

“Modern Street Lighting from Con- 
struction and Apparatus Standpoint,” 
by MB Hastings. >ecretanvwe viens 
Winter Joyner, Limited. 

“Modern Street Lighting from II- 
lumination Standpoint,”’ by R. M. 
Love, Street Lighting Specialist, Can- 
adian General. Electric, Co, Limited: 

“Some Peculiar Phases of Alloca- 
tion of Charges for Municipal Elec- 
tric Utilities? by, Ro-C) McCollum: 
Auditor, Municipal Accounts, H.-F. 
Power Commission of Ontario. 

The address by Dr. C. J. O. Hast- 
ings, Medical’ @tncerm om Llealtimior 
the. ¢city ote) Dorento. one «buble 
Health as a National and Industrial 
Asset,” and thatiby, Hone) Beeucas 
Counsel for H.-F. Power Commission 
of Ontario, on “Co-operation,” will 
also be published. 

With the addition of reports of 
other happenings during the conven- 
tion, we hope to make the number 
one of special interest and profit to 
all of our readers. 
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Water Power Resources of Canada 


Department of the Interior, Canada 


Dominion Water Power Branch 


URING the year 1921 
the readjustment of 
values following war 
time 


inflation made 
substantial progress. 
This re-adjustment 
necessarily brought in 
its train many business and financial 
difficulties and the lack of confidence 
in trading circles generally led to a 
reluctance of capital to embark upon 
new enterprises. Employment fell off 
with a corresponding diminution in 
popular purchasing power and in con- 
sequence there has been a general ten- 
dency to mark time while re-adjust- 
ment advances the further step which 
will bring costs within the reach of 
the community, both individual and 
corporate. The belief seems to be 
growing, however, that the nadir of 
‘depression has been passed and that 
business conditions are improving 
slowly but surely, and that though 
1921 was a bad year for industry it 
also saw the turning point safely neg- 
otiated. 

The hydro-electric industry though 
naturally affected by the general de- 
pression suffered no set-back and in 
fact the horse power installed during 
1921, 300,000 horse power, stamps it 
as one of the most progressive years 
in Canadian water power history. 

The progress of development is 
somewhat difficult to follow from 
year to year because the year is too 
short an interval. I‘rom three to five 
years or even longer often elapses be- 


S 


tween the first consideration of devel- 
opment and the delivery of power. 
Again most projects commence with 
an initial installation much less than 
the ultimate projected capacity and 
new units of machinery are installed 
from time to time as the load develops. 
In other words, what we may call the 
scoring column often does not reflect 
new construction for some years after 
such construction has been actively 
under way, but continues to record 
new scores from old developments. 

The 300,000 horse power installa- 
tion during 1921 is made up of both 
kinds of growth and in addition a con- 
siderable amount of new construction 
was initiated which ensures that as old 
power plants reach their ultimate ca- 
pacity new ones will take their place 
in maintaining the continued growth 
and prosperity of Canadian hydro- 
electric enterprise. 

That Canada is not lagging in water 
power development may be shown by 
comparison with the country most 
comparable in general conditions, 1e., 
the United States, thus: 


WATER POWER “~DEVELOP- 
MENT PE RSCARTIEA 


H/P.-installed per 
1000 of population 


[O02 O12 1920) 
Canidae tee rs 47 198 280 
Wanitedurotatesa.) << 26 51 93 


The total increase in horse power 
installed in Canada from 1900 to 1920 
was 153%. | 
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work in the individual provinces and 
of progress in investigation and plans 
will give a clearer view of the general 
situation. 


BRITISH COLUMBIA 


The new construction work in 
British Columbia in 1921 included that 
of the British Columbia Electric Rail- 
way Company, which commenced the 
installation of a fourth unit of 13,200 
h.p. at the Stave Falls plant and the 
Nanaimo Electric Light & Power 
Company, which placed in operation 
a 200 h.p. unit in its Coal Creek plant. 

Surveys and investigatory work 
have been carried on for a develop- 
ment on Bridge River, 130 miles from 
Vancouver, where an ultimate devel- 
opment of 360,000 h.p. is available. 
The British Columbia and Alberta 
Power Company, Limited, has com- 
pleted plans for the construction of a 
6,000 h.p. plant on Bull river in 1922. 

ALBERTA 

In Alberta a development of 8,000 
to 10,000 h.p. at Lake Minnewanka 
has been studied and surveyed to sup- 
plement the plants of the Calgary 
Power Company, as further power is 
urgently required in the city and dis- 
trict. | 

MANITOBA 

In Manitoba the City of Winnipeg 
municipal plant at Point du Bois on 
the Winnipeg river was increased 
during 1921 by two units, totalling 
13,800 h.p., and another unit of 6,900 
h.p. 1s now being installed. This will 
bring the total installation up to eleven 
units aggregating 67,100 h.p. A new 
duplicate transmission line to the city 
was also completed. 


review of development 


The development at Du Bonnet 
falls (Great Falls) on the Winnipeg 
river, commenced in 1919 but delayed 
by financial conditions, is now financ- 
ed and under active construction. The 
undertaking is taken over from the 
Winnipeg River Power Company by 
the Manitoba Power Company, Lim- 
ited. The initial installation will be 
two units totalling 56,000 h.p. and the 
ultimate, six units totalling 168,000 
hip. satva, cost Ofeabout.510, C00 000: 
the initial installation is expected to 
be completed in 1924. 

The City of Winnipeg and District 
will then be well supplied with power 
from the three developments, i.e., the 
City’s plant, 67,100 h.p., Winnipeg 
Electric Company’s plant at Pinawa, 
35,600 h.p., and the Du Bonnet plant 
56,000: ly py-as total of 160,700. b pein 
addition to which the developments 
at Point du Bois and Du Bonnet pro- 
vide for the installation of further 
units totalling some 146,500 h.p. First 
class undeveloped sites on the Win- 
nipeg river will provide for approxi- 
mately a further 300,000 installed h.p., 
so that the total power available from 
this source is some 600,000 h.p. 


The Manitoba Power Commission, 
a provincial organization on similar 
lines to the Hydro-Electric Power 
Commission of Ontario, has been ac- 
tive during the past year in extending 
its transmission system and has now 
a considerable network. The original 
line to Portage la Prairie, conveying 
energy purchased in bulk from the 
City of Winnipeg, has been duplicated 
and additional lines have been built 
to Morden, Carmen, Roland, Jordan, 
etc. Extensions of 150 miles are con- 
templated during 1922. 
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Construction in the Province of On- 
tario during the past year has been 
very considerable. In the same period 
field investigations and activities lead- 
ing to future construction have been 
extensive and there is good prospect 
of continued construction in the pres- 
ent year. 


The Ontario Hydro Electric Puwer 
Commission has continued its activity. 
Pre-eminent in its construction work 
of 1921 has been the Queenston-Chip- 
fawa project involving an initial in- 
stallation of five 60,000 h.p. units and 
an ultimate installation of 600,000 h.p. 
As is well known this development 
when completed will be the largest 
single hydro-electric plant in the world 
containing the highest powered units 
(60,000 h.p.) yet built and setting in 
several respects new high standards in 
hydraulic practice. During the month 
of December water was turned on in 
the power canal and the first unit 
placed in operation. The second unit 
is ready for practically immediate 
operation. At the Cameron Falls 
development on the Nipigon river for 
the supply of power to Fort William 
and Port Arthur, this being the second 
largest generating plant of the Com- 
mission, construction of the control 
dam was completed, thereby permit- 
ting the initial installation of 25,000 
h.p. operating under the full projected 
head. Provision has been made at 
the Cameron Falls plant for at total 
installation of 75,000 h.p. Work on 
the 10,000 h.p. development at Ran- 
ney’s Falls on the Trent: rive~ near 
Campbellford was continued through- 
out the year. 


Private interests have also been ac- 
tive in hydro power construction. The 
Twin Falls plant, of the Abitibi Pow- 
er and Paper Company with a capa- 
city of 24,000 h.p. has been completed, 
while other new plants completed in- 
clude the 5200 h.p. development of 
fey SPailich wivierer dips andes maper 
Company at Smoky Falls on the Stur- 
geon river and the 4,500 h.p. develop- 
ment of Canada Cottons, Limited, at 
Cornwall. Extensions to existing 
plants completed during the year in- 
elude: 7,200" fi.p. at the plant-of the 
Great Lakes Power Company at Sault 
Ste. Marie and 250 h.p. at the Lincoln 
Paper Mills plant at Merriton and an 
addition of 4,800 h.p. to the Kenora 
municipal plant is under construction. 

The total turbine capacity installed 
in Ontario during 1921 amounted to 
174,000 h.p. with provision made for 
extensive additions during the forth- 
coming year as market conditions de- 
mand. 


Numerous water power projects are 
receiving consideration. These have 
in view additional power supply for 
the Porcupine mining district, the 
electrification of the T. & N.O. Rail- 
way, and various pulp and paper 
undertakings. 

The proposals for the improvement 
of navigation and development of 
power on the St. Lawrence river have 
been far advanced during the past 
year. The Board of Engineers ap- 
pointed by the International Joint 
Commission to examine the feasibility 
of the undertaking presented their re- 
port last July and this is understood 
to have been favourable from both the 
financial and engineering standpoints. 
In brief, this report suggested four 
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schemes and recommended a combin- 
ation plan by which the waterway 1m- 
provement and initial power develop- 
ment of 1,464,000 h.p. in the inter- 
national section would cost $252,000,- 
OOO and estimated that the power de- 
velopment would pay for the entire 
project in a comparatively few years; 
the full potential power development 
is estimated at 4,100,000 h.p. which 
could be reached as the market for 
power developed. Alternative pro- 
posals have been submitted by the 
Hydro Electric Power Commission of 
Ontario, by, Huchsi;-Cooper .@o;, 
of New. York, and by the New York 
and Ontario Power Company.) The 
Commission in a final report dated 
19th December, 1921, approve of the 
feasibility and desirability of the gen- 
eral navigation and power scheme but 
recommend that the engineering de- 
tails be first passed upon by a Joint 
Board of Engineers of the two Gov- 
erminents. 


QUEBEC 

The activities of the Hydraulic Ser- 
vice of the Department of Lands and 
Forests and of the Quebec Streams 
Commission acting for the provincial 
government, have proved a very real 
incentive to the increased utilization 
of the water power resources of the 
province. Most beneficial work has 
been done by the Streams Commission 
in the actual creation of storage re- 
servoirs in several of the principal 
watersheds. This work has not only 
proved of great value to the compan- 
ies developing power on the various 
rivers so regulated, but has also added 
considerably to the © provincial 
revenues in that the cost is ultimately 
met by the companies benefited. 


Recent operations of the Commis- 
sion have included the letting of the 
contract for a storage dam on the 
Savana river,-a tributary of the Ste. 
Anne de Beaupre. This will provide 
additional water for the operation of 
the Laurentian Power Company’s de- 
velopment at St. Fereol. 


Considerable activity took place in 
water power installation during the 
year 1921 throughout Quebec pro- 
vitice. At Cedars, the: Cedarsskiapids 
Manufacturing and Power Company 
had under way the addition of two 
new units of 10,800 horse power each, 
bringing their total installation to 151,- 
Z00 horse power. This Company is 
also constructing a new transniission 
line of steel-cored alumninum cable, 
strung on steel poles, to Montreal, a 
distance of about 30 miles. At Shaw- 
inigan Falls, the Shawinigan Water 
and Power Company were preparing 
so install a new unit in their number 
two power station of 42,000 horse 
power. At Grand Mere additional tur- 
bine equipment was installed by the 
Laurentide Power Company to the ex- 
tent of 42,000 horse power. The City 
of Sherbrooke has reconstructed its 
hydro-electric plant at Weedon on the 
ot. Krancis. river by increasing’ the 
head four feet and adding a new 1,700 
horse power unit, bringing the total 
installation to 4,650 horse power. At 
Nicolet Falls on the Nicolet river the 
Lotbiniere Lumber Company placed 
in operation a new installation of 1,- 
680 horse power. The Dominion Tex- 
tile Company replaced their old tur- 
bines at Magog by a new installation 
of 3,000 horse power. At St. Raphael 
on the Riviere du Sud, La Corporation 
d’Energie de Montmagny placed in 
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operation a new hydro-electric instal- 
lation of 3,600 horse power. Price 
Brothers & Co., Ltd., completed their 
hydro-electric development at Chute 
aux Galets on the Shipshaw river of 
17,600 horse power, the power to be 
transmitted for use in their pulp and 
paper mills at Kenogami and Jon- 
quiere. 

The development work completed 
in the province of Quebec during 1921 
totalled to 90,000 installed h.p., with 
42,000 h.p. in process of installation. 

A number of new water power de- 
velopments were projected during the 
year. 


NEW BRUNSWICK 


In New Brunswick an active devel- 
opment policy is carried on by the 
province through the New Brunswick 
Electric Power Commission. Con- 
struction has proceeded on the devel- 
opment on the Musquash river, with 
an installation of 11,000 h.p. for the 
supply of the cities of St. John and 
Moncton, and it is expected that pow- 
er will be available for delivery in the 
spring of 1922. Contracts are now be- 
ing negotiated for the annual supply 
of 15,000,000 k.w.h. to St. John and 
5,000,000 k.w.h. to Moncton. 

~The Bathurst Lumber Company has 
had under construction at Grand Falls 
on the Nepisiguit river a plant of 13,- 
000 h.p. for the operation of their pulp 
and sawmills and the supply of all 
commercial needs of the district and 
the installation of 9,000 h.p. was com- 
pleted during 1921. The New Bruns- 
wisk Electric Power Commission have 
arranged for the purchase of a block 
of power from the plant and have 
completed a 33,000 volt transmission 


line 40 miles long connecting this 
development with Newcastle and other 
communities in that district. 

The Commission have in view a 
further development on the Lepreau 
river to supplement the supply to the 
Cities Of wots | ohn, es Vlonctomeand: dis- 
tricts, and a development on the ‘leta- 
gouche river for the supply of the 
North Shore district. 


NOVASS COPPA 


The Nova Scotia Power Commis- 
sion, formed in 1919 under the 
“Power Commission Act” for the pur- 
pose of creating a complete electric 
power system for the province, has 
since pursued an enterprising develop- 
ment policy. The first provincial de- 
velopment, that at St. Margaret’s Bay 
near Halifax, with an ultimate capa- 
city of 15,000 h.p., is now ready to 
deliver some 6,600 h.p. (shortly to be 
micreased 10 1O;SOURh bp \ytomialigax 
as soon as the contract under nego- 
tiation with the city is completed. The 
reconstruction and enlargement of the 
800 h.p. plant on Mushamush river 
for the supply of Mahone, Lunenburg, 
Riverport, etc., has been completed. 


In addition to the above work of the 
Commission several industrial instal- 
lations have been made by private con- 
cerns. The Yarmouth Light and 
Power Company have practically com- 
pleted the rebuilding of their plant de- 
stroyed by fire and an additional 150 
h.p. unit is being installed at Messrs. 
Wright & Jodfrey’s plant on the Gas- 
pereau river. 

Detailed investigations have been 
continued for a development with an 
ultimate capacity of 30,000 h.p. at 
Sheet Harbour to supply New Glas- 


138 


Ag cme a OR SG BH aI Eo As") 


COCCI CCC eee Oe 


gow, Stellarton, Trenton, etc., and for 
two developments of 7,500 h.p. and 
1,200 h.p. at Bear River, to supply 
Digby and other towns and projected 
industries. 


NEW - DOMINION WATER 
POWER REGULATIONS 


As the fruition of several years of 
study by the Dominion Water Power 
Branch of the water power laws and 
regulations of all the principal water 
power countries of the world, a new 
set of regulations for water powers 
of Western Canada under the juris- 
diction of the Dominion Government 
was completed during the year, under 
clause 12 of the Dominion Water 
Power Act. These Regulations were 
approved by Order-in-Council and 
were published as a supplement to 


the Canada Gazette of Nov. 12, 1921. 
INVESTIGATION 


St. Lawrence River 


Prominent in the investigatory work 
of the year there must be mentioned 
that with respect to the St. Lawrence 
That carried out by Messrs. 
Wooten & Bowden for the Interna- 
Joint Commission been 
mentioned but reference must also be 


river. 


tional has 
made to the exhaustive work on this 
matter by the Hydro Electric Power 
Commission of Ontario, which started 
in 1913 and reached its fruition in 
1921 by the presentation to the In- 
ternational Joint Commission of three 
complete alternative schemes for util- 
izing the full power of the St. Law- 
rence river. 
Co-operativve Investigation. 

The 
garding water power resources car- 
ried on by the Dominion Water Pow- 


basic investigatory work re- 


er Branch under co-operative agrece- 
ments with the provinces of Nova 
Scotia, New Brunswick, Prince Itd- 
ward Island, Ontario and _ British 
Columbia -has proceeded with most 
satisfactory results, and 
operation and interchange of inform- 
ation has been maintained with the 
province of Quebec. ‘This co-opera- 
tion results in better organization and 
increased uniformity in methods of 
investigation and especially in the 
steady growth of the completeness 
and effectiveness of the Inventory of 
water power and allied resources 
throughout the Dominion that is main- 
tained by the Dominion Water Power 
Branch at Ottawa for the benefit of 
all interested in water power develop- 
inent. 


Close. CO= 


Stream Measurenient 


In addition to special investigations 
of water power resources it is of in- 
terest to note that there are now some 
570 stream measurement stations reg- 
ularly maintained on the principal 
streams from coast to coast, either by 
the Dominion Water Power - Branch 
or by co-operation between that 
3ranch and the respective provinces; 
these figures do not include those sep- 
arately maintained by the Province of 
Quebec. 


In Quebec, the Quebec Streams 
Commission, which gives its special 
attention to matters of storage and 
flood prevention, has continued its 
highly successful work in the creation 
of the St. Maurice, St. Francois and 
Ste. Anne De Beaupre reservoivs by 
studies of the water power possibil- 
ities of the St. Maurice, Chamouchane 
and Peribonka rivers and the follow- 
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ing north shore tributaries of the St. 
Lawrence, Les Escaomains, Bersimis 
and [*ranqucelin. 
Mackenzie District 

Some special investigations were 
alsomcarmed out, im, 1OZ 1s by the Do- 
minion Water Power Branch on the 
Slivezand. Hay rivers, =which are. or 
interest as being the neighborhood of 
the route to the new oil fields at Fort 
Norman. On the power reach of the 
Slave river, some 20 miles long be- 
tween Fitzgerald and Fort Smith, the 
power capacity is estimated at some 
200,000) h.p..and: on the lav. river 
there are two attractive sites estimated 
at a total of 30,000 h.p., in both cases 
under ordinary minimum flow condi- 
tions. 


Relation of .Water Power to Coal 


Consumption. 


Evidence on the relation of water 
power to coal consumption was sub- 
mitted by the Dominion Water Power 
Branch to the Special Committee of 
the House of Commons on the Future 
Fuel Supply of Canada, which sat 
durinowine oession ot) 1921. 

It was shown that in Canada there 
is 194% more water power developed 
per capita than in the United States, 
and that, in spite of our much colder 
average climate, the consumption of 
coal per capita in the United States 
is greater than in Canada by 159% 
in industries, 150% in electric power 
plants and by 50% in the general aver- 
age topedil ses, it the thenm price 
of coal this 50% lower consumption 
per capita in Canadas represents an 
annual sum of $146,500,000 that, but 
for this water power development, 
would have to be spent on importing 


coal. The water power now develop- 
ed is 2,756,000 horse power and the 
capital invested therein is about $534,- 
Q00,000 so that, from the national 
point of view, this annual saving rep- 
resents a return of 27.5% on the in- 
vestment that has secured it. 
GENERAL SUMMARY 

The more important items of this 
review of hydro-electric progress in 
Canada in 1921 may be summarized. 

There has been added to the install- 
ed capacity of water power plants 
practically 300,000 h.p. The new in- 
stallation in the individual provinces 
has been approximately: Nova Scotia 
13,CO0, New Brunswick 9,000, Quebec 
90,000, Ontario 174,000 and Manitoba 
14,000. 

The Power Commissions of Nova 
Scotia and New Brunswick have suc- 
cessfully carried out the first provin- 
cial developments and are practically 
ready tor deliver electrical emercy to 
the principal cities. 

In Ontario the Queenston-Chip- 
pawa plant of the Hydro-Electric 
Power Commission of Ontario has 
been placed in operation with two 60,- 
O00 h.p. units installed. 

In Manitoba the Manitoba Power 
Commission has extended its activities 
and the Manitoba Power Company 
has under active construction an 1im- 
portant development at Great Falls on 
the Winnipeg river with an ultimate 
capacity of 168,000 h.p. 

The latest figures on the water pow- 
er resources of the Dominion showing 
the available water power, the addt- 
tional installations during the past 
year and the present total developed 
power are presented in the appended 
table. 
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It will be noted from this table that 
the developed water power in Canada 
now totals to 2,756,000 h.p. with con- 
siderable activity in the way of new 
extensions, new construction and pro- 
jects. 


The figures for available power are 
based upon rapids, falls and power 
sites of which definite or well estab- 
lished information is to hand. Many 
feasible power sites are scattered from 
coast to coast which have not yet been 
investigated and placed on record. The 
above figures may therefore be said 


to represent the minimum power pos- 
sibilities of the Dominion. As illustra- 
nature of 
these figures, attention might be called 
to the provinces of New Brunswick 
and Nova Scotia where detailed an- 
alyses have disclosed most advantag- 
cous reservoir facilities for regulating 
stream flow and where it is estimated 
that, after providing for the diversity 
factor between installed power and 
consumers demands, these two prov- 


{ive of the conservative 


inces possess within their respective 
borders, 200,000 and 300,000 commer- 


cial horse power. 


DEVELOPED AND AVAILABLE WATER POWER IN CANADA. 


TURBINE INSTALLATION IN H. P. 


PROVINCE 


AVAILABLE 24 HR. POWER 
AT 80% EFFICIENCY 


On Jan. 1, Installed during On Jan. 1, At Ordinary Dependable for 
1921. 1921 1922. Minimum Flow six months 
Hake Hee 
1 +f 5 6 Z 5. 

BVvitis ie OLMM pia ee SOSs1 15 200 3053315 1931 AZ SO 5160 
POIDEIO: atc eae eee 3 LOe) Lae Srey hea! 475,281 iba RW SelE lS 
DoSKAtCHE Wall coe es at Ot cee re 51346) *2L 067756 
Manitoba: aaaanaatee ee 83,447 13,800 97,247 3,270,491 5,769,444 
Ontario 1,039,000 173,650* -15212,650) 4 950: 300 6,205 190) 
Qaebee: ait st aes 926,095 89,290 1,015,385 6,915,244 11,640,052 
New Brunswick ....... ZA 1LSOt es 80.000) 30,180 50,406 120,807 
Nowa ocotiay ae 34,073 12,875 46,948 20751 128,264 
Prince Edward Island FS602 st ee 1,869 3,000 5,270) 
Yukon and Newel em | Koval RSS Ee A aes 13,199 125,220 27 OO 
2,457,165 298,815 ~2,755,980 18,255,316 32,075,998 


* Includes two units in the Queenston Plant. 
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The Kitchener Blectrical Exhibition 


By V. 8S. McINTYRE, 


Superintendent, The Kitchener Light Commissioners 


R. Geo. O. Phillip, com- 


is 
| Ujj| monly known to his 
WW aScOCidtes muds = | Op, 
UY ie pea 
Al, || Conceived ties 1dear 11 
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LOZ0e toe pltmeron ani 
Flectrical Show in Kit- 
the same building that 
Hydro Power was officially turned on 
by the late sir James P. Whitney and 
ripe cam. beckon Oct hth, 1910; 
It was originally his idea to open the 
spommonm Oct. bith 1920, exactly ten 
years after Hydro was first turned on. 
Through unforeseen circumstances, 
however, it was impossible to put on 
the Show until May Ist, 1922. 

In February, 1922, advertisements, 
consisting of eight sheet posters were 
gotten cut and placed in all the cities 
between Niagara Falls and Windsor. 
There were 60,000 stickers sent cut on 
envelopes. J,000 pennant stickers 
were put on automobiles and trucks 
running throughout Southern and 
Westerm ‘Ontario, Mr.” Phillips was 
also able to have the Government put 
on a special cancellation stamp for a 
period of sixty days. This 
cancelled all letters leaving the City 
of Kitchener. In addition, 2,500 passes 
were issued to all electrical men in 
Ontario, passes being sent as far north 
as Sudbury. 


chener in 


stanip 


During the week of the Exhibition, 
between 15,000 and 18,000 people 
passed through the Exhibition. There 


were OZ ditterent exhibits, the total 
value of the goods displayed being 
$170,000.00. Another feature of the 
Exhibition was that there were no 
goods or anything whatever displayed 
which was not entirely electrical. 

The Contractors and Dealers of Kit- 
chener and Waterloo co-operated and 
erected one immense booth. All goods 
exhibited by them in this booth were 
demonstrated in other booths by the 
manufacturers of the particular ap- 
pliance. Everything in the Exhibition 
was for sale and a small percentage 
of the revenue received from sales 
made by the Contractors and Dealers 
in the centre booth was taken to de- 
fray their expenses incurred in the 
Exhibition, it making no difference 
which Contractor sold the appliance. 
There was complete harmony between 
all contractors, local Commissions and 
manufacturers, during the whole Ex- 
hibition. 

A wireless company had an exhibit 
and endeavoured to put on wireless 
concerts during the Exhibition, but 
due to the interference of. static elec- 
tricity caused by exhibits of violet- 
ray outfits and spark plug testers, the 
wireless concerts were not a complete 
SUCCESS. 


A seven piece orchestra was pro- 
vided, which played continuously 
from 8 p.m. to 11 p.m., during each 
night of the Exhibition. 
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The Kitchener Electrical Exhibition 


The electric exhibition was put on 
in the Arena Rink by the enterprising 
electrical.men in the districts of the 
Twin Cities of Kitchener and Water- 
loo, from May Ist to the 6th, thereby 
making a special effort to bring con- 
spicuously before the Public or such 
of them as could be reached by’ an 
exhibition, the now well recognized 
caption of “Do It Electrically™;~and 
the men of this district have added to 
this by the expression, “The Power 


That Moves the World.” 


3y referring to the cut accompany- 
ing this, it will be easily seen that all 
of the uses of electricity for the house- 
hold and some of them for the factory 
The 


manufacturers of the Province enter- 


were included in the exhibits. 


ed into the spirit of the exhibition 


whole heartedly, and in each and 


every case had their experienced at- 
tendants to explain in detail the equip- 
ment displayed. 


and kitchen 


equipment came in for serious atten- 


Ilecirical cooking 
tion by the visitors, as there is a great 
interest in the districts adjacent to 
Kitchener and Waterloo, as well as 
in the Twin Cities themselves, in elec- 
tric cooking, and the use of smaller 
cooking devices as well as the range. 
Expressions from visitors showed that 
many of them who had formerly been 
using gas and other fuels have cut 
their costs in two, by “Doing It Elec- 
tically 
Laundry 


and forms were in evidence in the ex- 
hibits, the 


machinery of many kinds 


tendency being, however, 
to the metal tubs in the washing ma- 
chines and to the reversible wringer, 
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in preference to the metal tub and 
ive sextractor. ~lmadditions tomthe 
washing and laundry machines for 
washing purposes, there were on dis- 
play a number of electric ironers, of 
the revolving cylinder type, from the 
small machines which will take care 
of the ordinary household needs to the 
larger machines for the larger places. 


Equipment for use on the dining 
room tables probably took second 
place to that of cooking in the matier 
Of interest by the visitors. - Toasters, 
table grills, coffee percolators and tea 
samovars, etc., were in many of the 
booths, in a number of various forms, 
and these of course attracted the lady 
visitors very much. 


Electric heating devices were in 
evidence in many of the booths, and 
asethe “question of heating by ordin- 
ary methods has become a serious 
problem by reason of the rising price 
of fuels or the continued holding of 
high prices of fuels, many were in- 
terested in the different forms and 
kinds of devices for this work that 
were shown. 


Electric fixtures, shades and fittings 
in various forms, some of them novel, 
were displayed, and in view of the 
fact that the display was made in May, 
and that many new households, ac- 
cording to tradition and practice, are 
set up in June, there was considerable 
interest in this particular kind of dis- 
play. 


The: larger portion of the centre 
section of the rink was devoted to a 
combination display by the electrical 
contractors and dealers of the Twin 
Cities. This display covered in range 


practically all of the lines of electrical 
equipment for the equipping of a 
home or for the additions to already 
fairly well equipped homes. <A centre 
piece consisting of a fire place of stan- 
dard design, but made up in a novel 
way, using various colors of stone, 
made a most attractive centre around 
which to display the various equip- 
ment which was shown. The spirit 
of co-operation between the local con- 
tractors and dealers was certainly in 
evidence in the way they handled this 
booth, from the point of view of the 
motto which was displayed above the 
booth Dowlt Klectrically” 


While it would be impossible to 
make a display of each and every kind 
of all the equipment that is driven by 
electricity or used in connection with 
the uses of electricity, the exhibition, 
however, had practically all of the 
lines covered, consistent with the 
space available, covering the wiring 
and installing of the equipment neces- 
sary to make the distribution.in the 
home, the aesthetic part of fixtures 
and fittings in kinds, designs and fin- 
ishes, in varieties enough to please the 
most fastidious in the fitting of a 
modern home. As well as the equip- 
Ding OLethesmace, all Of the lines ot 
utensils and devices necessary to the 
care of a particular family were taken 
care of, from the equipping of a place 
from the point of view of cleariliness 
of the place itself, cleanliness of the 
apparel of the family, and comfort 
of the home, as well as the equipment 
for the preparing of foods ior the 
taking care of the inner man. In ad- 
dition to this, provision was made for 
the covering of the lines for taking 
care of the sick of the family, by elec- 
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Kitchener Contractor-Dealers Booth 


trical treatments and the entertaining 
of the family by the modern radio 
methods. 


The following excerpts are from the 
Kitchener Daily Telegraph of May 2, 
LOZ Ze 


“The largest and most remarkable 
exhibition that has ever been held in 
Ontario,’ was the manner in which 
Sir Adam Beck described the Electric- 
al Exhibition at the 
which he officially opened on Monday 


Auditorium, 
night. The Chairman of the Hydro 
Commission frankly admitted that he 
was agreeably surprised at the mag- 
nitude of the display, and he was not 
the only person who was surprised. 
The large number of citizens who 
the first 
night shared with Sir Adam in the 


attended the exhibition on 


surprise at the large and varied dis- 
play that has been gathered together 


through :the enterprise 61 9 Viren. 
“Pop” Phillip, with the co-operation 
of the local electrical dealers. 


Weer etid ad DAY BEAM (ONS: 
The exhibition proved to be nothing 
short of a revelation. The Auditor- 
ium was a scene of remarkable bril- 
liancy when all the lights in the build- 
ing and the booths were turned on. 
There were scores of various colored 
lights in all the booths, which added 
to the beauty of the scene. There are 
about seventy-five booths and over 
1,000 different types of electrical ap- 
pliances are on display. An estimate 
of the cost of the display was made 
by several experts last night, and they 
agreed that the value was not less than 
$170,000. 
SAPP ERS DE SCRIR I Te at 
A description of the various dis- 
baffles but Sir 


plays description, 
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Adam summed it up in his own char- 
acteristic manner when he declared 
that it was impossible ten years ago 
to conceive of a display of electrical 
equipment such as was to be seen 
here, and it was just as impossible to 
predict what will be done by electric- 
iiyeten, years hence. It is.a-display 
that should be seen by every man, 
woman and child in Kitchener and 
Waterloo. There is everything known 
in the electrical world on display, with 
the exception of an electrical automo- 
bile, and there will be one on display 
before the week is out. 


DUBeEEXHIBELORS 


Exhibitors at the Electrical Show 
are as follows: Ingersoll Iron and 
Machine «Company, A ‘Hs Winter 
Joyner Company, Canadian Shade 
Company (two booths), Robertson 
Manufacturing Company, Keatting 
Company, )duare™ 10% Company, 
George P. Eaton, Robins and Myers, 
ue ie Ce a\Vashen Company, Narco 
Company, Canadian Ironing Com- 
pany, Apex Sweeper, Elliott Machine 
Company, Marconi Company, Baetz 
Specialty Company (two booths), On- 
ward Manufacturing Company, Ren- 
frew Electrical Products Company, 
Easy Washer Company, Canadian 
Edison Appliance Company, Hydro- 
Electric Power Commission (four 
booths), McClary Manufacturing 
Company (two booths), Bluebird 
Washer, Charles Branston, Hoover 
Suction Sweeper, Beatty Bros., Hugh- 
son Nuelife Company, Cadillac 
Vaccum: Companys «Enipire _ brass 
Company, Coffield Washer Company, 
National Electrical Heater Company, 
Continental Electrical Company, Can- 


adian Westinghouse Company, 1900 
Washer Company, Twin City Signs, 
Thor Washer Company, Galt Electric- 
al Company (two booths), 


The mentioned exhibitors 
have placed their displays around the 
inside of the Auditorium. Down the 
centre are the following: Moffatt 
Stoves (six booths), A. U. Berberich 
(confections and refreshments) and 
the Twin City Electrical dealers. The 
local dealers represented in the last 
section are the Waterloo Electrical 
shop, Ge Ee Schmidt Star electrical 
Company, Mattell and Bierwagen, E]- 
lis and Howard, Electrical Service 
Company and the Doerr Electrical 
Company. 
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Scientific reports do not often pro- 
vide humorous reading, but the follow- 
ing comparison will show that this 
quality, even if unintentional, is not 
always lacking. Giambattista Porta, a 
Neapolitan philosopher, who died in 
1615, was’ requested to report his 
views on the lodestone, which he did 
as follows: 

“T think the lodestone is a mixture 
of stone and iron, aS an iron stone or 
a stone of iron. Yet do not think 
the stone is so changed into iron as 
to lose its own nature nor that the 
iron is so drowned in the stone but 
it preserves itself; and whilst one 
labours to get the victory of the other 
the attraction is made by the combat 
between the them. In that body there 
is more of the stone than of iron, and 
therefore the iron, that it may not be 
subdued by the stone, desires the force 
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and company of iron; that not being 
able to resist alone, it may be able by 
more help to defend itself. For all 
creatures defend their being; where- 
fore that it may enjoy friendly help 
and not lose its own perfection it will- 
ingly draws iron to it, or iron willingly 
comes to that.” 


More than three hundred 
later, that is, early last year, a Uni- 
versity professor, giving evidence be- 
fore a Parliamentary Committee on 
fuel supply, was reported as saying :— 

“In the main it is correct, but not 
scientifically correct. My talk might 
be criticised, part of this, in the jan- 
alysis of coal. In analysing coal, call- 
ed proximate analysis, coal is general- 
ly analysed for moisture, volatile com- 
bustion, fixed carbon and ash. Now 
the moisture in this coal is not the 
moisture that would appear in a piece 
of coal, but it is contained in the coal. 


years 


This moisture is driven off your coal 
in your analysis as practically boiling 
water. Volatile combustibles com- 
prise various constituents. Your fixed 
carbon is the remaining carbon con- 
tained in the ash. Following that, we 
know that the general accepted classi- 
fication of coal in the lowest form is 
lignite, next bituminous, and next, 
generally speaking, is an anthracite. 
The classification of coal is a very 
difficult subject, and everybody who 
knows anything about classification of 
coal has a different idea from another 
man, but, generally speaking, between 
lignite and bituminous the distinction 
is in the moisture content of your 
coal.” 

How delighted he must have been 
when he read this effusion. One can- 
not help wondering what he really did 
say ! 

(Signed) H. Williamson, 
Member Faraday Society. 


The Electrical Review, March 24, 1922. 
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The Fourteenth Annual Report 


The Fourteenth Annual Report of 
the Hydro-Electrical Power Commis- 
sion has been completed and is now 
in the hands of the printers, but as it 
probability be 
months before it will be finally releas- 


will in all several 
ed, the readers of the Bulletin will 
note with interest a summary of the 
operation of each system and of the 
embraced 
therein in the familiar form known 2s 


individual municipalities 


statement “B” in the Annual Report. 


Everyone connected with Hydro 
understands by this time that the 
Hydro-Electric Power 
has no Profit and Loss Account, but 
the apparent Geficits and surpluses in- 


Commission 


dicated in its operating report are 
passed on to the municipalities and in- 
corporated in their cost of power, so 
that the summary of municipal oper- 
ation is the real measure of the success 
or failure of the general scheme of 
transmis- 


co-operative development, 
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sion and distribution of electrical en- 
ergy at cost under the Power Com- 
mission Act. 

The 1921 Report shows the ‘result 
of operation in 205 municipalities in 
ten separate and distinct systems. As 
usual the Niagara System stands in a 
class by itself due to the relatively low 
price of power and the large industrial 
loads, giving the maximum benefits of 
loaded transmission lines and _ trans- 
former stations. Out of a total of 131 
municipalities embraced in this sys- 
tem, there were but seven showing an 
actual money loss, amounting to a 
total of $1,675.87, while the total gross 
surplus on the balance amounted to 
$1,474,738.66 and there were but fif- 
teen municipalities on this system 
which failed to provide a full theor- 
etical depreciation out of their 
revenue. Considering the fact that 
rates are set in advance for the entire 
year and successful operation is so 
largely dependent on steady loads and 
diversity, the result is not only grati- 
fying but may well be regarded as 
phenomenal. 


The operation of the smaller sys- 
tems may as a whole be considered 
quite as satisfactory as that of the 
Niagara. A larger percentage of the 
municipalities failed to provide a gross 
and net surplus, but considering the 
character of the districts served, the 
smaller size of the municipalities and 


CG 


their comparative isolation requiring 
long stretches of transmission line 
with small loads, it would be unfair 
fo, expect, them tosimeasure) up: to: thie 
results shown in the industrial area 
served by the Niagara System. How- 
ever, out of a total of 74 municipali- 
ties served by 9 different systems, 
there were but 25 which showed a 
gross loss, this list being largely made 
up by the new municipalities connect- 
ed to the Eugenia and St. Lawrence 
Systems during the year where the 
operation covered but a few months 
and where the revenue was far below 
normal. While these gross ‘deficits 
totalled $39,604.77, the rest of the 
municipalities in these systems accum- 
ulated a gross surplus of $235,765.39, 
so that collectively, the year’s opera- 
tions show a gross surplus of $196,- 
160.62. 


The summary will show that out 
of a total of 205 municipalities, there 
were 32 which failed to meet all of 
their operating expenses, including 
debenture charges and the full cost 


‘of power, and there were in ail 51 


which failed to provide full theoretic- 
al depreciation. However, the sum- 
mary also shows a net surplus’ of 
$625,602.26 after providing for depre- 
ciation to the extent of $1,043,620.35, 
which should measure up to the ex- 
pectations of even the most enthusi- 
astic friends of Hydro. 
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NIAGARA 
Operation Debenture 
Municipality Power and Charges and Total Revenues 
Purchased |Maintenance Interest Operation 
NetGn 4 hi. ss eee One 1 aw nOae 3,073 06/$ 491 90/$ 10,784 90/$ 13,062 32 
Ailsa Craio.) er eee 5,744 46 264 71 397 73 6,406 90 8,298 26 
Aneaster [wow 2,719 89 2,142 68 1,649 87 6,512 44 9,196 12 
IN LETET laces te ane ee 8,262 56 3, (32 82 2,284 44, 14,279 82) 20,360 30 
PAGE dyad wee ee 3,304 43 831 34 L,0252416 5,160 93 6,898 O8 
Badetare : oer eee 5,974 22 967 02 116 75 7,057 99 8,003 55 
Beachville. ete 8,517 36 758 62 124 21 9,400 19 9,893 36 
Blenhetiiia 20. ovement 7,343 51 3,031 07 1,069 93) 11,444 51) 14,065 66 
Boltoties 0 arse. cee Ue 1,613 00 1,387 13 8,945 96 9,081 39 
Bornwells4 sce! ee 7,031 51 887 00 1,208 32 9,126.83} 11,635 02 
BiAttpLOns ame ces 21,166 54 5,694 03 3,268 041 30,128 61) 35,576 53 
BrantiOrd sae: 2 oe 92,629 23 44,046 48} 22,499 48} 159,175 19) 175,465 27 
Brantford Twp.... 5,957 15 ome 4,366 51; 14,119 39] 16,495 77 
Brig deni. 1a se 4,925 99 762 97 915 50 6,604 46 7,543 77 
Buctordsrn see et 3,386 56 502 77 496 42 4,385 75 5,391 51 
Burgessville....... 123255 105 38 277 63 L615516 2,246 43 
Caledonian wer =. on i 2, 1380259 686 68 346 41 3,213 98 4,728 80 
Chatham aie wen OPO SU ss 47,560 78} 21,050 52) 136,191 38) 167,429 96 
Chippawai 0. oon 1,481 67 1,262 62 954 68 3,698 97 4,808 07 
Glinton aay. core: 7,224 64 2,304 93 3,016 69} 12,546 26) 16,198 87 
Gombet. 67. ee ee 5,312 48 662 O8 824 38 6,798 94 8,734 62 
Dashwood. sae are 3,126 68 305 90 DVieeet 3,649 79 3,439 43 
Delawate:. amen 857 64 141 08 233 03 1231-70 1,706 26 
Derehainl wpe. ee 3,096 88 1,364 10 3,413 75 7,874 73 7,785 76 
Dorthester... 1,247 24 567 26 245 11 2,059 61 3,022 54 
Draytonte 2) ea 3,400 14 341 07 674 75 4,415 96 5,066 82 
Dresdent. rece 6257 228 2,298 27 1252-90 9,787 90} 13,688 46 
DeumpOce 8 aesneren 1,080 01 210 08 257 84 1,547 93 2,385 06 
Dub lineie ie eee ewe 2,169 97 445 05 593 37 3,208 39 2,938 25 
Dundas oes eee re, 93.7) 21 10,827 99 3,394 82} 35,160 52; 42,966 07 
Dantvillesss uae 10,918 66 4,020 11] 5,100 01} 20,038 78) 21,806 74 
DUtOn ese ee 4,278 18 1,317 74 445 43 6,041 35 7,213 64 
Pele as fase, 10,187 41 3,441 57 1,416 58} 15,045 56) 19,179 92 
PAOLA. Re nee ee 7,947 21] 2,817 81 974 55\" 21,7389 57) 12,681-28 
PAN DOr. tes Se 5,270 1 337 84 723 58 4,337 53 5,523 46 
Etobicoke Twp.... 8,382 37 4,978 13 7,526 89} 20,887 39} 33,005 12 
Exeter EE” < CA fe 8,531 44 2,056 32 1,199 15 11,786 91 14,487 44 
Fergus. ake fae ee 7,619 95 3,455 64 1,720 92 12,796 51 14,134 38 
Forest..............] 6,779 33 3,333 50| 2,737 43] 12,850 26] 15,998 46 
ROE ei ok | cite Cat? ce 64,467 06 23,967 85 16,506 46) 104,941 37) 131,536 15 
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SYSTEM 
Gross Gross Net Net 

Surplus Deficit Depreciation Surplus Deficit Population 
$ DQ 2i (oA 2 Rees eee, $ 916 O0/$ LOO Eee be eae tte. 1,594 
DSO Les Ole ieee errr, rear 2. 479 00 LIS: DIU Se 0) Reg a egies 535 
ZO Sa. Ol aikere eters ice. 1,146 00 NERS s Ua U2 | ep enc tne oie Pee ae aren ae 
GA SOR 1S ee mer ie faa ceen ie 1,087 00 A008 SESE. Lia cece 2,241 
Ae W fel IRS) tee geen te Monee 540 00 ME Oe LD ere her case lec 5. 8 796 
OA amo Ul. esky, 52 ees 438 00 DD TG ant ete on ate ik no Po EEG 
NOB SL TON AAEM tae na ck eee a a OO ee Memateone. Sei ken RSS Neos cea ee. 
2-021 lee ey oe 1,097 00 tcp es BA 5) eh a Meee a, 1,528 
LODE Tae ee eters ees SPittewal Uhe camet an aed Oe 802 57 656 
ROU S CLO edie a noe te: 308 00 Zea OOELO ee ners 630 
AAT, Oo ater Sie cater 4,156 00 eZ OIRO 2 Im ergs a eay Sears 4,406 
LO 290. OS erase tek seco 3 15,444 35 tole OATS RSS ae en agree 32,786 
Jaxon hey Ravel Nees son aie oat 1,999 00 YAY eget A Soe SN eee meine Tee, 
OBO at iawn nite ay 391 00 BASS) Le ger teteaaterat: Ment ON cer nee Maree 
MOO ae ee cae ea 350 00 QOD EOI ree ok ttn Ven iene ae 
G21 Grane reetere 182 00 BAY BO ilpmestatetete cx, Naat ica Peat ea, ee 
LAO Gast, teens 2 487 00 LOZ (ae hata teats re 1,308 
DAG 2 Ot) Olen ee ved ware 10,050 00 BU SSeS hing Mee ss 15,525 
DOORS Ole Ias sr iae Soe kL i 632 00 COSA NS ke A ae 1,099 
EO aO lily eae eens ake ook 1,490 00 2a O2eOL bee are nec 1,838 
TOS 55 OS leet e 7 oc tae tees 368 00 Te SO Ce OS Mra. cm Racin Sets | anc. Canteen 
Ae Pee Nanay Pee 210 36 Neyez = NO ices aie ae eee ByeVaat 13] omen meets oer: 
AAR OO Nites ne tes yah 141 00 Some Ole mecenecen ts aabahe ho ae Arete 
Dee ie ae men 88. 97 St OO OOM: ey ace tnes DPOB SEV tome sreer ian nts 5c 
OO2RU Sere snes 306 00 ODO BO SItes BGaer eA oe | ek eee eee 
SL OO AS Ole mide ae ce, 422 00 GO SEOO |G octet cre Se 602 
3 GOOF 56 lege ay lorron a) 796 00 eed NO S150) SA eo eres 1,393 
Bo A Polen ns eee ohn Res 203 00 OSAP OIG caters ook «| kes eee ere 
We Sa Seen tray ee 270 14 2535 OW keco te reoE 9 ae Es 5 Sate hala 2c 
Ee SO Sore) Dee eee ate 4,400 00 OO OO Enc ae at eset ears 5,054 
LASS alae eats Oeamee ee 2, OL ee OU eget ec: Se 873 04 3,569 
Be leg 22 Ole east gh ew ae ica es 530. 00 Ae Wie cathe ake eee 870 
ALS eg Ol sca aneccrstl y's NS ak 1,417 00 SAIN PT rod 0) Saag ee am ares 2,400 
ORT, Mia g on cts ous PE 937 00 Liew ll coterie cue ey 1,199 
iN Way NS Pe aati 0h cree a te 408 00 CELETSES 5} (Adee ae te 463 
Lo Lela u Ulan wieden ovk Gotan 5 380 00 Oo iila Uo wiers Mo Pien a ase Mowe ys oon Mee 
aU COON ee. ceases 959 00 hee SiGe et = Waren, ALR OR 1 458 
LR Ripe VAR Rw aa teie Ae 1,285 00 Dy egel pint See eee oR 1,815 
yea (bet 74 0 rene ae aaa ee aed PLAsoG eS Gia) tee oe es reese 1,386 
eg ea ee 13,282 16 Tora L24O2 ane 13 092 


26,594 78 
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Operation Debenture 
Municipality Power and Charges and Total Revenues 
Purchased Maintenance Interest Operation 

ee eae eh el 29 $ 4,027 10/6 1,096 73)$ 26,582 05/$ 28,805 39 
Glencoe. . 5,084 48 828 49 2,629 70 8,542 67} 10,909 43 
Goderich. . Pant. ae 21,554 59 8,682 71 4,603 54} 34,840 84 39,167 -7¢ 
Grantham Twp. Ty Ae? 1,405 83 1,406 53 3,073 36 DPSo0. Le TO ts 
Granton. Re ite Oar 2,242) 62 192 42 271 59 2,706 63 Bone Le 
Guelnliny pee eae 84,268 29 34,2393 26 8,478 38] 126,979 93} 144,771 70 
Hagersvillem a ee 11,754 85 2 oa. 16 413 74 14,321, 55\.218,0442585 
Hamilton...........| 304,189 38] 160,206 24) 83,014 98) 547,360 60) 608,687 15 
Hatriston st. eee 8,314 86 2,040 60 1,393.89)" 2 Li/49"- 35) Lolo aes 
HencaliZ seer 3,079 12 801 59 840 77 ASD WAG 5, 002ne0 
FES 6 Clara tesnlae eee 9,841 93 6,102 48 2,183 43 18,127 84 18,590 92 
Hie Cat ere ua ne 2,080 99 422 71 s20 26 2,828 96 3,931 97 
lacexsoll xa ar een 25 Jf 21 9e LPL S220 3,479 14| 40,979 33} 46,033 30 
Kitoherersce ec ee 137,226 38 47,036 30 17,083 25] 201,345 93} 224,332 76 
ata bet liaese eas 1,341 93 368 44 309 22 2,019 59 2,856 62 
[ISTO WE erent eee. 15,222.99 5,879 93 3,779 12) 24,882 04) 29,374 14 
OncOn. «eee eco eGe 165,428 08} 73,685 48} 530,484 19) 589,889 62 
Poutiie i eee Doe O38 494 41 1,091 94 12810 
[Sticarieeaeren beeen 6,424 35 1.52476 641 99 SOU MLO eT Looe OL 
Lynden: site ese 4,262 89 197 82 342 76 4,903 47 5,700 35 
Whar kc liane eens oer 3,139 96 1,667 73 1,296 37 6,104 06 9,249 11 
MetriLtont.. 5h BD 27. 5,008 25 746 89 9,367 31 12,653 09 
INE TCO Tile ee ee ee 18,846 46 2, 5502 oe 1,386 63) 22>819 61| 26,714 19 
Milverton scl moos eee 8,748 51 1,306 87 601 O1 10,656 939)" 03,002 si. 
INTC One a eee ee D185 O38 6,256 79 2:092> 73)” 17,535. U5 ie e2L 0scno4 
Mitchell: sam. n tae 6,060 55 2 F300) R750e04) - 10556 470 ae 18 
Moorehelds.. cee eae 1,868 94 196 74 383 48 2,449 16 2,937 93 
Mount BrvGees Re 3 1,863 09 316 20 247 55 2,426 84 3294 15 
Newbury. 5 ees 863 59 85 72 Go5rU7 1,604 38 1,800 72 
New Hambu re heeere f 7,644 94 3 toile T9252 11,915 65 13,478 44 
New) Toronto, }o-2. 68,979,18 8,477. 68 169 43) 77,626 29) 78,841 50 
Niagara-on-the-Lake 3,407 88 “8,001 36 L513; ol Sore ie 14,482 64 
Nidgara Fo lle. aces SW073 13 42,974 33 17,714 89} 110,761 85) 127,634 38 
NOE WIEN &°..2525 eee 4,347 638 1.9254 643. 70 17,968°-87)) ~22:514 67 
Giloprings.. .ame 5.245, 21 867 95 940 99 7,054 15 9,040 88 
Otterville, .......... 1,661 26 308 OL 303 44 prod We fl 3,907 78 
Palmerstons......... 6,845 88 1853, 93 2,018 00} 10,697 81 17,505 95 
Paris: -.. 3 15,186 57 6653, 54 6,396 05 28,236 16 35,201 2a 
Parkhill. a B10 a2 615 79 1472710 5,823 81 8,969 59 
Menta os ck ie 18,139 05) 7,549 84 3,768 36) 29,457 25| 39,856 98 
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CCC 


Population 


Gross Gross Net Net 
Surplus Deficit Depreciation Surplus Deficit 
D2 DES <P ere ae $ 2,179 00\$ ASV SAND Oy. nh coe ee 
DisOO 5d Ola mtn la va. ser 806 00 P00 Ose a ees 
WSLO COS eran ee aeee 4,260 00 SHS O Semen comet war cars 
TOG 7 ole 5 oe aepee 475 40 LUO LG es eae ae ee 
tal Es Sees 2 genoa tn ec aie A 217 00 SO a0 4 ene eens, 3 
OLS il ee eA eee = 12,466 00 DRO Ul ah tee acres es 
Blo CON AUG aa hei. 708 00 ROMEO UM Pay. Rana yey 
O17207 Dolls eee see 61,173 28 1 S72 as A a ia ia 
BAGS TOSIh mai aceon. 783 00 ZOZOMOSIP rasa eo ka 
SAQOS AER ok dae 524 00 SOMO M Bes 85.5 totes tee 
AOSLOS eA one ZOUSSsO0 ek eer 1,624 92 
POs OLY Mel nia on) ak eR. 289 00 SUC AO ieee ait ooo 
BOOS Oud Med Bec 3,995 00 TOSS NOU ere 
POA So Seats) fae eee Meaetee ea ee 19,567 00 Oca OSS ead ae hese oe 
SOV MUO emigre ween ees 216 00 O21 Osea, ahs ict e 
AAO 2S OF. Me oo oe ot 2,043 00 2 AAO LON stocks cnspsee 
BOAO SAS, glen a teete 58,898 95 HOG ESI ek wre od ea eee 
Bree wees Cee 363 84 EO OCR Le api be 433 84 
Bieck Wakes Ogee quate et ce BS acy 614 00 Ze) SFO eo SUR A oie 
COOLSS, Wee Pas ek 228 00 DOSTOS| Meese doe 
a L457 OSle aati, Bae. s Jee. 755 00 Pee 301 (ea U5) eae Gon ae GARE 
Se SOMO her ti ae 948 00 Deo OWe Wola Pals eh ae dls 
Bi O04 OSlnadae cert AS exes 1,496 00 Pee Wire) ae en nen eee 
ZOLOTHO |. 3 tetys bene: 628 00 LS ool er hte 
STOY ac Mae ean aa 2,461 00 TSOO DOV iate ea soe: 
5,439 48). 2,069 00 So COCAS nowt’ s 9 scot 
NT OSAT ICM ees a: ONG Re Ee 187 00 BOLE A in eer ak ae A 
ED (reo th ete Bes eee 222 00 Dud hie 
BOG Ae) ee acca cere ees Mate OP Ae POOR OA eit rons salen 
LaO 2 LOR Ween Mie a 5 3 1,306 00 Da iy rAd) 
P25 32 Me ao SP ge ee 2,354 00}. ee ee 1,188 79 
Mt OTe ge oes ee 708 00 5,016 92). hs, its | 
16,872 53 12,539 50 PEST UG) bean ee ae Te 
AP OO SO Wa Make Ses ee 2,970 00 1,580 80}. 
POSCsOSi epee 24, oe 1,628 00 353 6S... 
IPS OORO Tew tae ks lee 286 00 1,304 07). 
GSU Sapiens 1,015 00 5,793 14). 
OOO) Cheeta EMC oO ahs 4,178 00 BART Odie abet 2 ete areal 
Se eee: eae ee ea 670 00 2,475 78). 
LO SOO CAP eer sks My ae 2,808 00 TROD LE BONS, fas ta ceo 


oy Ded uoten id? FO9 lel U6 ve ele! «8 
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Operation Debenture 
Municipality Power and Charges and Total Revenues 
Purchased | Maintenance Interest Operation 
Prattsville..4%.. Jeeta $ 2,394 50/% 350 39)|% 316 87|$ 3,061 76)$ 2,633 73 
Ron. Colbormme &. ease: 6,724 89 4,736 31 3,092 87| ~ 15,054°07) “20,281 45 
Bor Credit-. omer «s 3,348 13 1,453 02 479 69 5,280 84 7,993 97 
Port? Dalhousie. ....5 2,908 23 D000 20) ello aos 7,386 40 8,649 46 
Ore IOVEL.. werner AP aa Bs + 52 saakgd 3 Sag Bs oe: Viaiere ae ae ee oe: eo Rc eter eae ee eee 
Rortestaitley: <1... sya: 8,105 86 3,833 37 1,039 71 12,978 94| 15,240 58 
REPStON. bath uae ae 35,661 24 15,978 96 7,802 15| 58,992 35; -58,916 60 
PRrnceron 264 ones 1,543 22 203 93 249 98 1,997 13 2,016 78 
Guieenston .) . oacien 413 07 238 65 17220 823 92 1,398 55 
Biaeetown: yet aeee te 8,006 37 3,022 69 1,874 44| 12,4038 50} 17,338 96 
ROCEWOOU ms . iarh. cea 2,982.79 454 71 342 65 3,780 15 5,148 30 
Rodney wits 2,522 47 700 63 Dole l2 3,754 22 6,033 49 
Sanita ee neers oe ice 86,888 58 37,032 64 24,544 17| 148,465 39} 197,578 81 
Scarboro, (wpas --5. 5,749 72 4,620 72 5,845 73), - 16,216-17) *2057 74-16 
Seat Ont sees 13,632 26 3,003 42 1,052 61 17,688 29} 21,3884 39 
SIMCOC cht ge ea tl (O09 2,889 50 oii Keven ba] 11,983 24) 15,810 25 
Sorin eldve meee ce 1,908 46 358 24 718 26 2,984 96 3,058 26 
StiCatharines en ser 49,991 59 AS 49% 09) ~18,967-83) 9112575721) 157,525 -60 
SenGeorwes | wasn 3,025 92 075 53 220 37 3,821 82 4,583 30 
Sis ACODS et ae vee 2,775 48 401 59 365 30 3,542 37 4,329 57 
Siar yor. sete ae: 28,024 07 6,723 30 3,719 89) 38,467 26) 45,965 99 
Steel homas:- Pes ante 62,070 55 34,560 89 5,478 79} 102,110 23] 181,001 36 
Stamlordy lew pamseeee 6,834 11 0,385 91 4,481 41 16,701 43} 19,026 34 
Era OCG si. cee ee 60,191 16 27,041 64) 14,403 38; 101,636 18} 121,334 39 
SELALNTO Ven tee eee ee Ae 14,031 07 6,106 O1 3,409 14 238,546 22): 29,922 58 
Pavist OCKt «aera. 8,885 93 983 39 109 77) .9,979 09) 138,321 24 
ehamestord shee 4,622 18 437 43 470 86 5,530 47 6,684 13 
‘hamesvailles.. 2.56 3,719 25 741 39 829 95 5,290 59 9,299 73 
IP ROrnGal Gre a). ger: 3,890 74 293 81 305 84 4,490 39 4,251 61 
Thoroldge oe tac. 7,050 39 TOU0 04 Gee sera oe 14,657 33\" 419,501 58 
Pu bury esas AS seh eas) 6,101 98 1,903 86 18 5 Weta?) 9,237 69} 12,447 90 
Tillsonburg PEG ne ee 13,359 45 6,000 22 2.2545 66 21.614. 351) S20saco LOG 
ROTOGLO Se aan eater 1,111,019 O01} 1,172,880 41] 658,698 90/2,942,598 32/3,593,118 05 
Poronto, Tl wpe.s eae 6,629 82 3,097 68 4,851 27| 14,078 77| 25,042 87 
Vatohan lwp. 4o Lis 52 374 70 2,586 40 4,736 62 5,196 39 
Nie ticerville ws easy 118,454 99 42,808 21 16,330 02} 177,593 22] 205,841 71 
Wallaceburg. ....0<<. 21,486 10 9,230 00 4,558 78} 35,274 88} 48,213 54 
WEIS VIO ie. pci 321 84 52 89 65 03 439 76 862 21 
WerOW nse ns 3,971 59 1,072 38 1,336 98 6,380 95 5,001 "a0 
Waterford... ...%. 4,374 55 1,961 95 1,285 86 7,622 36 8,897 68 
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Gross Gross Net Net 
Surplus Deficit Depreciation Surplus Deficit Population 
Deserts Geo $ 428 03/$ ZA OOP. sh ate haw oye $ 672 03 EKGs 
Le PG ake) lags ine A pepe a 1,892 00 DOGO MOO aie tects, “aye 2,956 
dele el sole eee ee err, 765 94 1,947 19}. 1,044 
1 203 OGL porte eon cae. 649 OO Ole OG lee eae hon ne. 1,565 
Di LOMO Sie elo ee wees 1,157.00 pel OAOA eg bees eae 797 
RE ene Geek Ge 75 75 5,452 00}. rd eae 5,527 75 5,355 
LOU Ole eae aaron: LTS Oem cee eat ZAR ORE ne va eer 
Ode OS ted ees, Saree ogee Sie Stage ary 574 63 eee es 
A GSO PEO ante epee = 1,043 00 Do PD LON AN cory, te acs ee 2,256 
SOS One ena ee 410 00 Uae MEN ware can ears) kata meege senders Gs 
Di Oa Ol aia g Ves mse Ge. 434 00 TAD Gk ue Seat aco See 676 
AOL SRA itor Sek et Ae 12,937 00 DOSE ORAZ ros. cia es ok ts 13,870 
455k OO late, thes ites 2,995 00 POG2F OG cect s collet: Daihen ee 
Sa Oss UC eee ee veeines S| 2,178 00 |e sh ect l 0) eee a Sera re! 1,981 
BUA bios OE eas apes Oe eget 1,824 00 2 WO SMOL 2 ee 2 a cares 3,946 
Thee Wes] eae tr eee neg oll ree Nea Ae grea Fess Oka Sema eet 470 
ZA LOS OUI mina i ca been 14,403 50 10,364 89}. 19,862 
LOMA Sig Uses end chee 281 00 ASORAS ID Meh: ooh 1), cham ut | (eens to Unannes 
LO a2 she ee ah 256 00 0, ee ata pe Nets ae 
7,498 73). 4,264 12 SoG OMG era o® Sa oh: 4,004 
free oe) Lu lies ena ne a adit at 12,282 00 16,609 13). 17,850 
7s Ge SB RR Pree ed 2,237 00 87 91 es 
POG OS 3 ies ecu tis era oe 14,275 00 Ord 2 yal red Mao tet 18,871 
O31 0. c3O | tetone Oe an 5 2,500 00 OOO oO baecsteet ees eS 2,654 
Shee ied ie ea nee oe 515 00 PE ATS | tana ctee Mag ae 1,003 
IL OROOIC pee ao sc bse 382 00 i da6 Ol, eke damit 
AOD AA le coe tteawees a RL a 572 00 3,437 14). Wrst: 
Rats ats 238 78 LO ROO cen nae. cet ABD fCOWis Makin ty a aaa 
M4 ADD lea ect 2,379 00 DAG MO eget ee sae certs a, RR reco 5,514 
ool Oied lier tepen seas Shee, 609 O00 2O0TR2 1s 1,749 
D ZOU ROO aRe ee tence i 3,008 00 2,202 600. 3,021 
DDO GLOGS fable = hascrsiecn ces ASO SOOE4AW BOZO FLO (OLIN oy. oe. ea 5125812 
TOVO6 4S LOW es eee ah 4,419 00 6,545 10). eee Dra a See 
AD Dic pies i sia ree Ws 1,234 00]. ace aw PARLE ena rere 
28 248 4 OU rae tee 2. nace 11,946 44 POS OOO Acar. Reet eek ce 7,469 
1220S SOG ee wales: ae 2,784 00 10,154 66). 4,119 
ADD aA ete st meaty at Seales [tied Fy cs Sc eee 422 45). 215 
2rI2OeGOle. aoe. Sake 1,306 00 814 60). 816 
15275 32). 592 00 Gano lee acne eee 1,083 
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Operation Debenture 
Municipality Power and Charges and Total Revenues 
Purchased] Maintenance} Interest Operation 

Waterloo...........|$ 29,065 23/$ 13,674 48/$ 7,387 62)$ 50,127 33/$ 56,496 23 
WtLOR 2 Ue icu. . 4 ee 5,456 37 1,444 31 935 04 7,835 72 9,949 98 
A BL Sa CT sos sane 33,834 50 21,038 83} 16,818 66) 71,691 99} 82,865 59 
Wrest. Iooriie: «caren. 5,084 68 869 53 507 95 6,962 16} 10,374 76 
Wrellesley. 0, 0225 acco 4,698 61 (OUR: 569 31 6,040 87 6,378 43 
Weston 7 .ase.e al 225096. 37 6,425 19 1,243 77| 30,365 33 3,068 53 
WWATUGSOR: a acc enn hae 203,714 88] 173,700 71) 51,931 34} 429,346 93) 513,863 66 
Woodbridge... .<2% 2.) 3,802 81 699 8] 417 Ol 4,919 63 6,445 O04 
Woodstock..2 °°... 31, 40:036-08 16,242 68 4,439 44, 60,718 21; 77,893 78 
Wyoming..... 2,091 69 643 12 921 69 3,656 50 4,484 65 
Zi ete ewes ec) Ss ae 4,001 87 420 93 232 83 4,655 63 5,281 96 
BOCA lime oes he ok 3,733,629 99} 2,447,009 63/1,250,716 81)7,431,356 43/8,904,419 22 
SEVERN 
PIISLONS ee te ee 8,947 66 2,028 92 3,643 78} 14,620 36) 14,194 32 
Batvier noes sacen |) eo Oe4U 7,868 40 3,476 93) 38,795 73) 44,921 13 
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Excitation and Relay Systems at Queenston 


Generating Station 
By E. M. WOOD 


Assistant Engineer, H.E.P.C. of Ontario 


N any power station, 


the quality of the ser- 


Ly 


excitation of 


vice which can be given 


depends to a very con- 
siderable 
proper 


CXUCiitn On 
for 
the generators and on 
a good system of protective relays. 
These features were given careful at- 
tention in laying out the Queenston 
generating station, and a description 
of these systems may be of interest 
to the readers of the Bulletin. 


provision 


EXCITATION 
The principal source of excitation 
for each unit is the direct connected 
exciter mounted above the generator. 
Each exciter has sufficient capacity 
to furnish excitation for one 45,000 
Kiv.-a generator, and is rated at 150 
Row. 250 volts “lis ofthe Shunt 
wound type with commutating poies 
and is especially designed for service 
with a generator voltage regulator. 


The auxiliary source of excitation 
consists of a motor-generator set con- 
sisting of a 250 volt 150 k.w. shunt 
wound D.C. generator, with commut- 
ating poles designed to carry the ex- 
citation of any one of the generators, 
and to work with the voltage regulator 
At (present 
there is one auxiliary exciter set for 


belonging to that unit. 


5 units, but in the completed station 
it is contemplated that there will be 
additional sets, each acting as a spare 
exciter for a group of machines. Each 
spare exciter may be connected to its 
own bus, to which the field of any 
generating unit of its group may be 
connected as shown in the diagram 
(elo pals): 


erator sets are driven from the 2,200 


The auxiliary motor gen- 


volt station service system. 

A voltage regulator of the vibrating 
relay type controls the voltage of each 
generator. This regulator is equipped 
with compensation to prevent cross 
currents when units are in parallel 
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on the 12 k.v. bus, also with adjustable 
compensation for ohmic and inductive 
drop in transformer banks and lines. 
Each is provided with a device for 
maintaining a low maximum of ex- 
citer voltage in case of a drop of volt- 
age due to short circuit, also with a 
device for cutting resistance into the 
exciter field circuit to limit the voit- 
age in case of over-voltage due to 
overspeed or other cause. 

No main generator field rheostats 
are used. 

RELAY PROTECTION 

The simplicity of the main con- 
nections im the plant and’ <especially 
the absence of 12 k.v. feeders make 
it possible to use differential relay 
schemes for protection of apparatus 
and connections. This allows rapid 
automatic removal of defective equip- 
ment from service with a minimum of 
disturbance to operation. The ap- 
paratus and main connections of each 
unit are divided into the following 
groups: 

Generator. 

Main P25 vy. bus, 

Auxiliary 12 k.v. bus (when in- 

stalled). 

12 k.v. connections of transformer. 

Transformer Bank. 

110 k.v. connections of transformer. 

110 k.v. buses. 


Each conductor where it leaves the 
group, carries a current transformer. 
These current transformers are so 
connected to relays that if the cur- 
rent in each phase leaving the group 
is not equal to the current entering 
in that phase, the relay will carry the 
difference in the currents, or in other 
If there 
is no defect inside the group, current 


words the current to a fault. 


leaving will be equal to current enter- 
ing and there will be no relay action, 
no matter how heavy the through cur- 
rent. ‘To ensure correctness of oper- 
ation, the following precautions have 
been taken: 

1. Current transformers 
special design to give correct ratio 
even with heavy currents. 

2. Impedance in secondary wiring 
has been kept low by short connec- 
tions. The only equipment connected 
is the relays which are in the differ- 
ential circuit and carry fault current 
only. 

3.» Current transformers are-placed 
outside the oil circuit breakers which 
would insolate any group so that a 
defective breaker would be cleared on 
both sides. 

All differential relays are of the in- 
stantaneous overload plunger type, 
except dor Utranstormern- dittcrenua, 
which are inverse time overload in- 
duction type. Generator differential 
relays have also a hand reset fea- 
ture to increase the certainty of oper- 
ation. 

Fach differential group of relays is 
arranged with multiple contact relays 
to trip the necessary circuit breakers 
to isolate the defective equipment. In 
case of the generator differential, the 
field circuit breakers are also tripped. 

In addition to the differential relay 
groups, the following relays have been 
installed, Fig. No. 1. 


1. A relay in the ground connection 
of each unit to give an alarm in case 
No switches are 


ATE FOL 


of ground current. 
tripped. 

2. A directional relay on each gen- 
erator, of the three element induction 
wattmeter type restrained by a spring. 
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The principal function of this is to 
check careless synchronizing. It trips 
out the generator oil circuit breakers. 


oe \eroundetclay one-the o1Z) ky, 
connections close to the transformer 
Pank on! ecachsunits alte protects this 
section of the wiring, including the 
transformer 12 k.v. bushings which 
are not included in any of the differ- 
ential groups. This is an inverse time 
overload induction type relay. 


4. A set of inverse time overload 
relays of the induction type on each 


This consists of one 
Gelavestor Cac) sphase wanges one 11Or 
grounds. 


outgoing line. 


5. A set of inverse time overload 
relays in the main 12 k.v. bus between 
units to separate them in case the un- 
its drop out of step with each other. 


An annunciator is provided with 
each unit which indicates by a drop 
and an alarm bell which: relay was 
operated. 


Several operations of portions of 
the relay equipments have shown that 
they function as intended. 


COC 


Hydro-Electric Power in Niagara Falls 


Niagara Falls, being at the point of 
generation of the Niagara System, 
naturally has everything in its favor 
it ac lates 106 supply sob Clectricity, 
isycomcenned, emotion. lOl/ athe city 
distributed power obtained from some 


other source than through the Hydro- 


Electric Power Commission and lim- 
ited its efforts to supply electricity for 
lighting and industrial power purposes 
only. Heating was left to the Com- 
pany supplying natural gas. 


Upon entering into the Hydro 
Union the old system began to take 
on new life and since that time there 
has been a very satisfactory. growth 
in all departments. This is shown in 
the tabulations given herein. It will 
besmnotedustiate. that. they revenue 
from domestic service has grown to 
nearly three times that of the last 


year prior to Hydro while the average 
rate per kilowatt hour has become less 
than one half. The consumption has 
become nearly five times as great, 
while the number of consumers has 


increased 50 per cent. 


In Commercial and Power uses 
growth is also shown in the revenue, 
while other statistics are very satis- 
factory. 


The conditions shown in the fore- 
going led Mr. John E. Teckoe, Man- 
ager, Hydro-Electric Commission of 
Niagara Falls, to make a census of all 
his Commercial and Domestic con- 
sumers to secure exact information of 
all electrical heating and cooking ap- 
pliances over 660 watts in use at the 
end of the year 1921. It was found 
that the system was carrying the fol- 
lowing. 
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DOMESTIC USE 
Avg. Month Avg. Month Net Net Cost 
Year Revenue Consumption Consumer Consumption Bill Cost Prior 
ie KewWerlire To Hydro 
1916 $71,733.29 ee 2050 eee Ree, c. 3.5¢. 
1917 22,560.76 807,639 LOES o 99 Z6 
1918 PRA ZIOL 882,174 2447 at 93 2.9 
1919 33,221.90 1,419,901 2648 45 1.05 2.4 
1920 46,839.29 2,378,263 2907 68 1.34 2.0 
1921 59,722.54 3,598,610 3048 98 1.63 Le7, 
COMMERCIAL USE 
Avs. Month Avg. Month Net Net Cost 
Year Revenue Consumption Consumers Consumption Bill Cost Prior 
K.W, Hr. K.W. Hr. Cc. To Hydro 
19164 $13,259,02, | eee AQUOS” ag ee et oe mes eee oe Blap Kate 
1917 L012 Sk 651,884 405 134 Lig ih NG 
1918 10,092.04 528,376 418 107 2.16 2.0 
1919 1203915 899,210 456 164 2.31 14 
1920 15,366.26 909,516 488 155 ZZ An, 
1921 21,208.01 1,376,527 ge Al 3.35 15 
POWER CONSUMERS 
Revenue Coneumers Avs. H.P Avg. Cost H.P. 
1916 $ 9,613.01 Tpit Wee Pag ct. 
1917 18,804.36 3D 713 13.49 
1918 22,242.65 61 14_0 15.03 
1919 24,686.72 fa 1905 12.96 
1920 28,739.95 Ne) 2102 13.67 
1921 33,220.24 90 2505 13.26 


Nore:—In taking over the Municipal System the Hydro were compelled to serve 
power users that had old City Power Contracts at a price that was less than thescost 


price of power at the generating station. 


The majority of these have now expired. 


Connected We have in Niagara Falls one ex- 

Apphance No. Load ample of the typical conditions ob- 
Electric Ranges 2 S46. 3553 k.w. taining in municipalities served 
Circulation Water through the Hydro-Electric Power 
Leaketon tae 17 AB lea Ce OulnestOn: The growth is but the 
ire: Placecck ee 138 294 kw. natural result of the confidence of the 
Hat Plates eee [54.1 256-kow. -Dcople amie whole Hydro scheme. 
Portable air heaters... 233 165 k.w. It is recognized that the Utility is their 
eee own and exists for their own benefit. 
Total eaten ook ee ee ATOY wg. leeies quite natural, therefore, that the 


4 . - . 
The total capacity of service trans- 


formers supplying Domestic and 
Commercial users was 3,254 k.w. 
These took care of all of the appliance 
load shown in the foregoing as well 
as the lighting and all other apphances 


5 


used by the 3,576 consumers. 


natural benefits will increase 1n popu- 
larity and the many developments and 
improvements made in appliances 
using electricity will increase in favor. 
Low rates for service encourage the 
use of electricity, while the resultant 
increase in use results in those rates 


becoming still lower. 
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Eugenia Hydro-Electric Association - 


On Monday, May 15th, a meeting 
was held at Durham, at which repre- 
sentatives from the various municipal- 
ities served from the Eugenia System 
were present for the purpose of dis- 
cussing detail matters pertaining to the 
operation of the Eugenia System, 
power costs, rates, capital expend- 
itures, etc., with representatives of the 
Hydro-Electric Power Commission. 


At the morning session some 70 or 
more delegates discussed these mat- 
ters among themselves and formed an 
Association to be called “The Eugenia 
Hydro-Electric Association.” At 
{ois session fofticers. of 
former 


the newly 
Association were elected as 
follows :— 


President—Mr. John Legate, 
(Chairman, Public Utilities Commis- 
sion, Owen Sound. ) 


Vice-President—Mr. D. T. Small, 
(Secretary of the Hydro-Electric 
Commission, Arthur.) 


2nd Vice-President—Dr. R. Hack- 
ing, (Chairman, Hydro-Electric Com- 
mission, Tara.) 

Secretary-Treasurer—C.  Elvidge, 


(Secretary Hydro-Electric Commis- 
sion, Durham.) 


Executive Committee 
C. Filshie, (Chairman Hydro-Elec- 
tric Commission, Mount Forest.- 
Dieta G. Campbell. (Ghairiian 
Hydro-Electric Commission, Orange- 
ville.) 
Da 


McArthur, (Markdale. ) 


John Taylor, (Secretary Hydro- 
Electric Commission, Hanover.) 


H. T. Hurdon, (Chairman Fydro- 
Electric Commission, Kincardine. ) 


At’ the afternoon meeting, the fol- 
lowing representatives of the Hydro- 
Flectric Commission were 
present:—Honourable I. B. Lucas, 
Wescrs sk Ls eticey, tees Don. 
Carlos=1. Gy james >. be biseniioter, 
DPA = Klannery. 


NMirucas, ‘briefly addressed the 
afternoon meeting on behalf of the 
Commission and stated that the Com- 
mission was pleased to learn that the 
Municipalities on the Eugenia System 
had formed an organization, through 
which the Commission could discuss 
matters in common between the Com- 
mission and the Municipalities on the 
System. 


Power 


At the’ morning meeting; avlist ot 
questions was prepared by the As- 
sociation and submitted to the Com- 
mission’s representatives for reply. 
Messrs. Lucas and Jeffrey gave all of 
the information requested, and ex- 
plained the general operation of the 
System, as well as various details of 
the financial operation of the System 
the financial situation and answered 
numerous questions in connection with 
various phases of operation asked by 
the members present. 


Xt etne iclose- Or the -meeting, the 
following Resolution was passed by 
the representatives of the newly form- 
ed Association : 
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“Tt was moved by Dr. L. G. Camp- 
bell, seconded by Mr. J. D. McDowell 


and carried, 


1. That this Association after listen- 
ing to the addresses and explanations 
of the Representatives of the Ontario 
Hydro-Electric Power Commission 
here to-day, do extend to them an ex- 
pression of our appreciation of the 
trouble to which they have gone in 
preparing material covering the ques- 
tions under discussion, and the very 
courteous and comprehensive presen- 
tation of facts and heures:tosthis es 
sociation. 


2. That we are of the opinion that 
a change might be made to the ad- 
vantage of the municipality and pri- 
vate consumer, if the inspection de- 
partment of the Hydro Commission 
would take steps to appoint qualified 
local inspectors in the various muni- 
cipalities. 


3. That the Ontario Commission 
should be asked to send a represent- 
ative upon the invitation of the in- 
dividual municipalities to explain to 
the citizens of such municipalities the 
conditions obtaining in the operation 
of the Eugenia System. 


4. That the Ontario Commission 
be requested to furnish each muni- 
cipality in the district with a type- 
Written statement showing the detailed 


costs of operation and maintenance of 
the EKugenia System and also the per- 
centages and amounts paid by the 
several municipalities on operation and 
capital accounts. 


5. That this organization should 
meet at least once a year, or more 
often if deemed advisable by the exe- 
cutive. 


6. That 'a copy of this resolution 
be sent to the Hydro Electric Power 
Commission of Ontario. 

(Signed) 
President, John Legate 
Dec ys. Gasbanvideems 


At the morning session Mr. C. Hali- 
day, Chairman of the Hydro Electric 
Commission of Chesley, recommended 
co-ordination of the Eugenia System 
with the Severn and Wasdell Svstems 
and also advocated that the municipal- 
ities of the other systems mentioned 
be asked to join with the Eugenia 
Municipalities forming one general 
association. Mr. Haliday pointed out 
that each system had practically the 
same problems, and at times there was 
considerable interchange of power 
from one system to the other, conse- 
quently, a great many advantages 
could be obtained by much closer co- 
operation. 


The matter was finally left in the 
hands of the executive committee. 


IG edie od bial ait ig bg aad My AYN! 
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Central Ontario System 


The Commission is renewing water 
and gas services in Cobourg in the 
portion King St. which is about to be 
paved. 

A canvass for contracts is going 
on with a view to supplying lighting 
service to the new Provincial Govern- 
ment Park at Presqu’Ille Point near 
Brighton, where a number of new 
cottages are being built and the hotel 
is being enlarged and improved. 

The Peterboroucsh. Branch of the 
Engineering Institute inspected the 
new generating station at Ranney’s 
Falls and were entertained by the 
Hydro-Electric Power Commission in 
the evening. Representatives of the 
Municipal and Operating Department 
were present. 

The Utilities Commission is rebuild- 
ing the pole lines on Main St., Picton, 
this season. 

The citizens are enjoying wireless 
concerts at the Opera House by the 
kindness of Mayor Newman, who has 
installed his Marconi receiving set 
there. Mr. Newman has been suc- 
cessful in picking up broadcasting 
stations at Pittsburg, Madison and 
Schenectady, as well as the Tcoronto 
star Station: 


Construction has been started on 
the line to serve “Bowmanville-on-the- 
Lake.” The Summer residents can 
thank Mr. G. Chase for the oppor- 
tunity of enjoying the boon of electric 
service. 


The construction of the Ornamental 
Street Lighting System in Trenton is 
proceeding rapidly. With this and 
the new paving Trenton will shortly 
have a very fine looking business sec- 
tion. 


RURAL 


Contracts have been signed cover- 
ing to -Cataraqui Village, 
Kingston Township. Work instruc- 
tions covering the necessary pole lines 
will be issued shortly. 


services 


A meeting was held at Roblins 
Mills, Ameliasburg Township, on May 
31st, and large and enthusiastic Com- 
mittees are canvassing for contracts. 


Niagara System 


The Hamilton Hydro-Electric Sys- 
tem have arranged for the purchase 
of a building now occupied by the 
Bank of Montreal, which they intend 
to remodel for use as an office build- 
ing. The ground floor will be made 
into a very attractive salesroom. The 
building 1s well located near the centre 
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of the business district, and the new 
quarters will be a wonderful improve- 
ment over the present office and sales- 
room, which are in the basement of 
the City Hall. 

The St. Catharines Hydro-Electric 
System are getting out plans for a 
new sub-station, which will be of the 
outdoor type. According to present 
plans, the construction work will be 
spread over a couple of years, and 
additional equipment added as the load 
increases. The old sub-station 1s be- 
coming quite inadequate to handle the 
rapidly increasing loads. 

The Village of Belle River will sub- 
mit Hydro Enabling and Money by- 
laws on July 13th, and the construc- 
tion of a line from the Commission’s 
Fissex 
be commenced immediately the by- 
Sufficient 
contracts have already been obtained 
from the residents in the village to 
assure the System being on a self sup- 


high tension station will 


laws have been passed. 


porting basis from the commencement 
of operation. Sufficient rural con- 
tracts have been obtained in the Belle 
River district to warrant the construc- 
tion of approximately fifteen miles of 
line almost immediately. 


Work will shortly be commenced 
in connection with the construction of 
a line to supply the Village of Merlin 
and also a brickyard at Fletcher. A 
sub-station will be located at Fletcher 
and Merlin supplied from this Station 
over a 4,000 volt line. Sufficient con- 
tracts have been obtained in the vil- 
lage to assure the proposed System 
being on a paying basis from the start. 


Rowe Lawler reports that meters 
are being read in the Ridgetown Rural 
Power District for the first time. Jim 
Wilson, says, “Me, too, in Dorchester 
Rural Power District.” 

Should sub-station buildings that 
are lined with pressed brick be painted 
on the inside? We were wondering 


whether this is something new in 
fashions, or has the painting been 


omitted to keep down the cost. 


Rideau System 


Mr. Hs .F. Shearer has cesigneduirs 
position as Manager of the Smith’s 
Falls Hydro-Electric System, in order 
to take up a similar position with the 
Municipality of Welland. Mr. Shear- 
er, whose departure is greatly regret- 
ted in Smiths Falls, was tendered a 
banquet by the Smiths Falls Board 
of Trade, at which he was presented 
with an address and a handsome pres- 
ent subscribed for by the principal 
business men of the town. Welland 
is to be congratulated on securing Mr. 
Shearer’s services. 

The Municipality of Perth is show- 
ing what can be done by efficient man- 
agement. In spite of increase in the 
cost of power, only a very slight in- 
crease in the lighting rates has been 
put in force. while the power rates 
have not changed. At the end of last 
year this municipality was able to ac- 
cumulate a surplus of over $5,000, 
and is well on the way to another 
MeeRel: 


Smith, who is responsible for the suc- 


year’s successful operation. 
cessful showing, makes the business of 
wiring and sale of appliances an in- 
tegral part of Hydro operation. 


Rowe Cele ie Fal lini 
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The Village of Lanark, with a popu- 
lation of rather less than 500, has 
secured 106 Hydro consumers, and 
continues to show that a small village 
can successfully operate under Hydro 
management comparatively 
high cost of power. There is every 
indication that the price of power to 
this Municipality will be considerably 
reduced at the end of this year. 


with a 


St. Lawrence System 


The Commission has_ practically 
completed the re-insulation, to permit 
operating at 44,000 volts, of the Mor- 
risburg-Brockville line between Mor- 
risburg and Prescott, and the remain- 
ing section should be completed about 
the end of June. 


A request has been received by the 
Commission for an estimate on the 
cost of supplying electric energy to 
the Police Village of South Lancaster. 

An extension to the rural line on 
the Ridge Road in the Chesterville 
Kural District 1s being constructed to 
supply 10 additional contracts. 

The Village of Spencerville is now 
ready to be served with Hydro power. 
AeZ,200 velt_line, 13 miles long, trom 
the Town of Prescott is now com- 
pleted and will serve Spencerville and 
the surrounding rural district. There 
are at present about 60 customers on 
this line, and it is probable that we 
will secure a saw-mill load of 20 hp. 
in the near future. 


SO 


Main Cofferdam, 


Cameron Falls, 


Nipigon River 
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TO ELECTRICAL MANUFACTURERS, 
JOBBERS AND DEALERS 


Electrical material, devices and fittings for use on 
inside electrical installations in the Province of Ontario, 
must not be offered for sale until their design and construc- 
tion has been approved by the Hydro-Electric Power 
Commission of Ontario. (6 Geo. V., Chapter 19, 1916) 

Manufacturers whose products are approved and listed 
by other recognized authorities, and which also meet the 
requirements of this Commission, may have same placed on 
the approval list by making application in accordance with 
Approval Laboratories’ Bulletin No. 5, a copy of which will 
be sent upon request. 

ONTARIO DEALERS’ ATTENTION IS CALLED TO 
THE FOREGOING REGULATION— WHICH PROHIBITS 
THE SALE OF UNAPPROVED ELECTRICAL DEVICES. 


APPROVAL LABORATORIES 


HYDRO-ELECTRIC POWER COMMISSION 


OF ONTARIO 


8 STRACHAN AVENUE, TORONTO, ONTARIO 
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OUR CONVENTION NUMBER 


This number of THE BULLETIN is 
devoted wholly to reporting the Con- 
vention of the Association of Muni- 
cipal Electrical Utilities, whicli 
held at Niagara Falls, Ont., on June 
22nd, 23rd. and 24th, ‘Vhat the Con- 
vention was a complete success goes 
The 
not quite so great as at the 


Was 


without saying. attendance, 
though 
Convention held at the same place a 


Convention Bulletin. 


year ago was exceptionally good, and 
the papers and addresses cannot be 
considered otherwise than of high 
standard. 

Although the Association continues 
to show growth, yet there is a large 
number of municipally owned Electric 
Utilities in Ontario, who are to be 
found missing from its membership 
lists. The organization is doing a real 
work and should be supported by 
every. Utility an the. Province. a-Nore 
are too small to be benefited by it 
Fven though it may not be possible to 
be represented at all of the Conven- 
tions, yet the moral support counts for 
a great deal, and occasional attend- 
ance at the Conventions will result in 
greater 
from reading printed reports. 


benefits than can be gained 


TEE AMEE. 
Dy, Mie ee vicHenry. 

With the formation some years ago 
of the Engineers’ Section of the On- 
tario Municipal Electrical Associa- 
tion, the initial step was taken which 
has since resulted in an association of 
municipal electrical managers, super- 
intendents and engineers with eaffiliat- 
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ed Hydro engineers and commercial 
men. The original organization serv- 
ed its purpose in the early days of 
municipal ownership, but its scope 
was too limited, comprising as it did 
and being a 
The need 
association which 
would be representative of all publicly 


only Hydro officials 
branch of another body. 
was felt for an 
owned electrical corporations in On- 
tario and which would also be self- 
governing and self-controlled. Thus 
we have the birth of the Association 
of Municipal Electrical Utilities some 
five years ago. 


The organization to which we be- 
long represents, and is directly con- 
trolled by the executive heads of mun- 
icipally-owned electrical 
Ontario. 


utilities in 
It serves to bind these exe- 
cutives closer together and to foster 
a spirit of helpful co-operation among 
all sections of the electrical industry. 
Twice a year it brings together its 
municipal members, Hydro engineers 
and representatives of the manufac- 
turers and jobbers and facilitates the 
interchange of ideas beneficial to the 
industry. Frequently we are prone to 
criticize the ideas of others simply be- 
cause we are not sufficiently acquaint- 
ed either with the author of the con- 
ditions under which he is laboring. By 
meeting together the opportunity is 
presented to become well acquainted 
with each other and with the prob- 
lems which confront each one of us. 
[neethis association 
proves its inestimable value and just- 
ifies its existence. 


way alone our 


Moreover, there are many other 


ways by which the A .M. E. U. strives 


to serve its members. By co-opera- 
tion with the Ontario Commission it 
has been able to effect changes in 
regulations and standards of value to 
all its membership. Through joint ef- 
fort with other central station bodies 
in Canada, and with the manufactur- 
ers, it is expected that ‘revisions of 
Canadian regulations useful to the in- 
dustry will be obtained, and that it will 
be possible to standardize in a more 
definite manner electrical equipment 
in the country. 


In some quarters there has been at 
times a question as to the necessity 
and usefulness of the A. M..E. U. In 
the writer's opinion, the conventions 
of the association are of benefit even 
if we only get together once or twice 
a year and become well acquainted. 
All municipal engineers should know 
one another in, order that they may 
be able to consult with one another 
and discuss on a friendly basis any 
problems which may arise. 


A member of any association will 
obtain benefit from that association in 
proportion to the amount of effort 
which he put into the association. Un- 
doubtedly we are all interested in our 
own association and anxious to see 
that it attains its highest efficiency. 
Therefore, let us all put our should- 
ers to the wheel and push forward 
for the ultimate success of the cause 
with which we have cast our lot. By 
wholehearted co-operation only may 
we expect to continue the success of 
the A. M..E. U. and reach the “peak 
load” of our desires. 
let’s go. 


So, altogether, 
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Opening Address by the President 
M. J. MCHENRY, Walkerville 


the mid- 
convention I 


y|N opening 
summer 
wish to again welcome 
all of the various mem- 
bers of our Association 
and the guests whom 
we have with us here to-day. I think 
that probably this will be the most 
enjoyable convention session that we 
have ever held, as it is in the month 
of June and in such an ideal location 
as we have at Niagara Falls. 


I am glad to see so many members 
of the Association present, and trust 
that each one of them will obtain 
something of interest and value, some 
little information or form some bonds 
of friendship which will be of bene- 
fit to him throughout the balance of 
the’ year. 


Your Papers Committee has en- 
deavoured to plan a programme which 
should be exceedingly useful to the 
membership of this Association. The 
programme this time is one just a 
little different to those which we have 
had at past conventions. We have in- 
troduced some phases which are en- 
tirely new to this Association. They 
are subjects which are becoming in- 
creasingly interesting to the industry 
as a whole, and I am sure that bene- 
fits will result from the papers we 
will hear read and also from the dis- 


cussions. 


The Conventions Committee has en- 
deavoured to make the programme, 
other than the papers, one which will 


interest all of the: delegates; and I 
trust that you will appreciate the ef- 
forts of these two committees, and 
that you will leave this convention 
fully satisfied and saying that you 
have attended a really successful con- 
vention. 


May I just express to the members 
of the executive of the Association 
and to “the. members of the ‘various 
committees, who are responsible for 
the completion of the arrangements 
for this convention, my own personal 
appreciation of their work. All of 
the members of the various commit- 
tees have been very active and have 
left practically nothing for the Presi- 
dent to do, which I appreciate very 
much. 


Mr. M. J. McHenry, President 
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Since we met in Toronto in Jan- 


uary, there has been a considerable 
amount of work carried on both by 
your executive and by the standing 
committees of the Association. Since 
that time, also, a new standing com- 
mittee has been formed, at the invita- 
tion of the staff of the Hydro Electric 
known as the 


Power . Commission, 


kate Committee. That committee will 
report at this session along with the 
other committees. Reports given by 
the various members of these commit- 
tees, I am sure will show to the As- 
have been active 


sociation that “we 


hetween convention periods. 


Possibly some of the members won- 
der why we did not meet in Ottawa 
last week, after 
questionnaires were sent out by our 


particularly the 


Secretary. It was suggested by the 
Canadian Electrical Association that 
this Association hold its convention 
at the same time and place as theirs, 
namely, in Ottawa, on the 15th, 16th 
and 17th June. It was considered by 
our executive, and in order to obtain 
some idea of how the membership at 
large feit, I asked the Secretary to 
send the postal questionnaire 
which vou all received, but which you 


all <drd 


turned it would seem that it was a 


out 


not returns - Krom those -re- 


very divided question, or that opinions 


upon it were greatly divided, and 


while I think the majority were in 
favour of going to Ottawa it was not 
very definitely stated. The executive, 
when they considered the arrange- 
ments for this convention, looked into 
the question of going to Ottawa and 
holding a joint convention with the 
Canadian Electrical Association, or at 
the same time, with joint sessions; 
but they considered that Ottawa was 
too. tar from the centreyorour amem- 
bership and that it would not be ad- 
vantageous for this Association to 
hoid a convention in Ottawa. It was 
further feit that it would be better 
for the membership of this Associa- 
tion to hold the convention again at 
Niagara Falls, when the various mem- 
bers would have the opportunity of 
seeing the Queenston Plant in oper- 
ation. We have observed the con- 
Siructions OL# this plant Vitor sines pact 
three or four years, and now we will 
be able to see the plant actually in 
operation. Consequently it was de- 
cided to hold the convention again at 


Niagara Falls. 


There is nothing further that I have 
{@ sSay, “(list at) this shite se xcepiasLO 
again welcome you and to wish you a 
very pleasant and interesting session. 


VCC 
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Co-Operation 


Address by Honourable I. B. LUCAS, Counsel for 
H. E. P. C. of Ontario 


do not know who wish- 
ed me on this conven- 
tion. I do know that 
a member of the com- 
Lcem mle e elie, 
called and you 
are going to have an annual banquet 


said 


here, and very kindly invited me to 
Direnws atters 
had gladly accepted, because I knew 
the air over at Niagara Falls is very 


attend the banquet. 


POOd, ald, since i have been here, 2 
know the ozone is perfect. I always 
know that—it 1s the kind of pep which 
is good for a meeting and makes a 
banquet go as I have seen this one 
go to-night. 

Then it was suggested to me that 
iny name was down on the programme 
to make some remarks here on “Co- 
Well, the only qualif- 
cation I have for making any speech 


z ) 
operation. 


on “Co-operation’’ is that I know very 
little about it and occasion of 
speaking to a lot of experts on co- 
operation by one who knows nothing 
about it ought to have its humorous 
side—and this is a banquet ! 


the 


Whe Chairman has said a word or 


two, and chairmen sometimes take 
liberties, when he said that I perhaps 
deserved some consideration for my 
work in connection with the MHydro- 
Electric Commission. My work on 
the Commission is of a comparatively 
recent date. Any interest that I may 
have had in the Hydro and the Com- 


mission was on the political side of it, 


when I was associated with the gov- 
ernment that put through the early 
legislation or nearly all the legislation. 
It is pretty hard to understand all 
Orit. bute thinks! had a hand=in all 
that legislation which is now known 
as Hydro-Electric Legislation. 

Now, gentlemen, I assume that you 
did not ask me nor suggest that I 
should speak to you upon co-oper- 
ation 1n any narrow or technical sense. 
You do not want me to touch upon 
the different 
tions. 


co-operative organiza- 
Time would not permit it, if 
I wanted to. 
information as to the various co-oper- 


Clubs, 


You can gather all that 


ative societies, the Farmers’ 


Hon. 


I> Be Lucas 
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and the egg clubs, and the buying and 
selling, the various co-operative efforts 
which are all very well known. 


There is another branch of co- 
operative efforts about which I might 
speak if this were the time and the 
occasion. The efforts at political co- 
operation; I could speak about that 
with some knowledge and some wealth 
of expression, as to the political co- 
operation with the Farmers’ organi- 
zations in the Province of Ontario. 
One serious word about that. The 
farmers’ clubs are rural organizations 
for business purposes amongst the 
farmers. Without introducing one 
word of partizanship, I venture to 
think that they have made a mistake 
and that time will show that they have 
made a mistake when they made that 
centre for business purposes a politic- 
al organization. The very first found- 
ation principle of all community or- 
ganizations along co-operative. lines 
for business purposes, whether in the 
city-or in the country, the first com- 
mandment, the cornerstone of it all is 
that the community organization must 
be non-partisan, must be non-secretar- 
lan, must be non-exclusive, and must 
not only declare itself for all classes 
but must be in actual practice, inter- 
ested in all the classes equally; and I 
must say that one word, in passing, 
that those are the foundation prin- 
ciples, I believe, of every sound, 
community co-operative organization, 
no matter to what branch of industry 
it may be devoting its energy. 


Then if I am not to talk about par- 
ticular co-operative organizations, I 
perhaps can talk about it on more 
general lines. 


We live in a co-operative age. Big 
developments of the last 
fifty years have been a phase of co- 
operation—the co-operation of the 
small capitalists, to a very large ex- 
tent, to do in a body what they could 
not do individually. If we take, in a 
very broad and general sense, the 
modern development of democratic 
government, it is a development of 
co-operative effort of the people to 
govern themselves, as against auto- 
cratic government. In short, our mod- 


business 


ern civilization in all its branches and 
in all its development, whether in gov- 
ernments or in the economic develop- 
ment of the country during recent 
vears, and the government domain for 
many years, has been a drift towards 
everything that is essential and im- 
portant in co-operation. 


What is the matter with Europe 
to-day? What was Lloyd George try- 
ing to do down at Genoa, but trying 
to get better international co-opera- 
tion; and so with the movement at 
the Hague, and the others, the Dis- 
armanment Conference—all efforts to 
get better co-operation amongst the 
nations. And what is the foundation 
stone, the corner stone of all that co- 
operative effort is to show some faith 
and confidence in the other fellow and 
the willingness to take a fair deal. If 
Lloyd George and the others can con- 
vince the remainder of the world that 
a square deal is all they want, then 
they have the co-operative spirit. 


The dominance of the co-operative 
spirit, as against individualism, which 
is to get what you can and let the 
other fellow take care of himself and 
let the devil take the hindmost—that 
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has been the dominating spirit of in- 
dustry and of national life in the past 
- —but co-operation as we understand 
it, to-day, and as it is coming to be 
understood, is launched on a much 
Iishiem plaice: Wemockacy™ as we 
know it to-day, triumphs to-day; but 
in the eighteenth century was essent- 
ially a fight for rights, a fight for the 
rights which we think are ours, as 
the masses of the people, which were 
in the possession of somebody else. 
That in short was the struggle of a 
hundred years and more for demo- 
cratic government or for constitution- 
al government, or whatever way you 
wish to put it——a_ struggle for our 
rights, the rights of the people in the 
possession of somebody else—a great 
and tremendous struggle, a constitu- 
tional struggle for democratic govern- 
ment by the masses of the people, con- 
tinued through all these years,—a 
struggle by the miasses to secure the 
right to govern themselves, a struggle 
to secure freedom, to secure civil and 
religious liberty, and to secure the 
various rights of property. 


As we have gone on during all those 
hundred years or (eT eenias 
grown up besides that, hardly recog- 
nizing it as it came into being, inci- 
dental to our great struggle for our 
rights for democratic government, this 
other great conception which I pass 
on to you to-night as the conception 
of this century, not a struggle for 
our rights, not what has been the 
outstanding struggle for the last hun- 
dred years through the civilized world, 
but this greater conception which has 
erown up, as I say, incidental to the 
other, that we must give other people 


more, 


their rights as well as obtain them for 
ourselves, and give others justice. 
That will become more clearly the 
dominating idea as the years go by, 
to give others their rights, whether 
amongst individuals or nations will be 
found to be not only the dominating 
idea but will be found to be good in 
international politics amongst the na- 
tions. We have this great idea em- 
phasized, of course, intensely, by the 
Great War and advanced immensely 
by the war. If we have not grasped 
that idea of the war, then I feel we 
have failed to grasp what is the great 
idea of the war, that civilization, the 
good of the world, future permance 
of world peace, must rest on world 
(Ustice, sandsthde  thenday stoi chan 
international bargaining, has gone by, 
even as a good business proposition 
for a nation or a people. And so we 
have the League of Nations, and we 
have all the struggles to bring about 
international co-operation based upon 
mutual good faith, upon confidence in 
each other, and upon world justice. 


The big men of the past have been 
the captains of industry, the individ- 
who have developed the re- 
sources, who by their energy and 
force and driving capacity for that 
sort of work have forged to the front, 
and, while not criticizing them, it has 


uals 


been the general rule, 1 look out for 
myself, let everybody else do the 
caine, and. as | Sard: betore, tae: devil 
take the hindmost,—the struggle of 
the individual; and I think it is com- 
ing to be the big idea of the day that 
the great men in the future centuries 
will be the leaders in co-operative 
movements among the nations for the 
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square deal for the people, rather than 


the men who by their own efforts 
have built up great individual for- 
tunes. 


Co-operation as an economic prin- 
ciple is more or less new in the econ- 
omic life of this country, but not so 
in Kurope. 
countries, 


The pioneer life in new 
with sparce populations, 
stimulates independents, calls for in- 
dividual effort, calls for men of great 
self-reliance, and calls for great in- 


Do 


for a moment belittling in any degree 


ilialive. not understand me as 
the efforts of the pioneers, whether 
in industry or in any branch of work, 
in this country or on the American 
done a 
great work under conditions which 
demanded that sort of work. 


continent. These men have 
They 
deserve great credit for the progress 
which has been made on this contin- 
ent, a continent with sparce popula- 
needed 
captams of industry here: 


tions, and which CNS, ateen 
But the 
scene has changed. New conditions 
and methods have replaced the old 
methods. Whether we like it or not, 
the efforts are for co-operative effort 
in the economic life of the country, 
as against individualism. It is world 
wide, and it 1s sweeping across all 
couniries to-day in their governmental 
activities, and in one form or another 
you have co-operative efforis sweep- 
ing into economic fields in the life of 
this country and of this continent, at 
a very rapid rate, indeed. 
What will cause that. 
ecovernment, 


Democratic 
increase of population 
and wealth, the growth of great cities, 
scientific knowledge, modern methods 
of industry, modern means of travel 


and intercourse. All the things which 


go to make up modern civilization de- 
mand new methods of procedure and 
demand fair play for the masses of 
the people; and all that is developing 
the great co-operative movements that 
are now in progress. And I venture 
to think, if we look into the future, 
we will find it moving with great 
rapidity, occupying many fields in this 
continent. 

In our public utilities, you gentle- 
men who are here, the executives of 
these public utilities, and the Hydro 
representatives who have spent their 
life and their energies, most of them 
being young men, have, in Ontario 
at any rate, established a field of co- 
operative effort on a very sound basis 
and the most successful basis which 
we have in Canada and you public 
utility men, in all its various branches, 
are practically the pioneers in all big 
movements in 


co-operation in the 


Province of Otitarto: 

hi have: made miyselisclearstne 
idea I have is this: The leaders of 
the future, the men most in demand 
in the future are men who can be 
leaders in co-operative movements and 
co-operative efforts of different kinds 
invthes interest or tiles peoples 

In addition to the energy, the capa- 
city, the industry and the integrity 
that individuals require, the successful 
co-operative leader needs all that and 
he needs other gifts as well. He needs 
to know many other things in order 
to be a successful leader in co-oper- 
ation. He needs to know how to deal 
with the public, in order to be a suc- 
cessful worker. He must have won- 
derful patience, in my opinion. Great 
reforms and changes in the business 
methods and in the ways of thinking 
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of the people are not brought about 
by one step but are brought about by 
advancing slowly step by step, and 
the man who is in the work, anxious 
to proceed, is always in danger of 
being impatient, with the crowd; they 
will not go as fast as he thinks they 
ought to go, and they do not see as 
clearly as he does, and the successful 
public utility leader, the leader in the 
wider branches, must have patience 
with the public. You cannot go faster 
than public opinion will support you; 
you must allow it to grow, and you 
must be one of. the men to help it 
develop. You must have patience for 
that. You must not have such vault- 
ing ambitions about the particular 
branch in which you are that you 
grow impatient with those with whom 
you have to work because you cannot 
get everything you want right now, 
that you will not accept anything be- 
cause you cannot get everything you 
You must also have other qual- 
You 


want. 


ities. must remember that to 
get anywhere you must start where 
you are to-day and go step by step. 
You must havea sense of hiumour—= 
and I fancy you-have by what [ have 


Seen: 


You 


you must have a sense of humour if 


must have unselfishness and 
you are to be a successful man in co- 
operative efforts dealing with the pub- 
lic. You must have a balanced judg- 


ment. What does that mean? Ordin- 
ary every day common sense. ‘That 
is a very necessary ingredient. You 


must have ability to differ with other 
people without being contemptous of 
And I believe the one 
most essential quality of all that you 


their opinions. 


require, if you are to be a real leader 


in co-operative efforts is that you must 
have a decent amount of faith in the 
good intentions of the average man 
with whom you deal. He wants to 
do the right thing, and you must have 
some faith in his good intentions to 
go on and do the best he can for him- 
self and others. 

Now I have already taken more 
than the allotted time, but if I were 
asked to-night what is the one great 
obstacle under our democratic system 
of government to the successful devel- 
opment of co-operative efforts, wheth- 
er in public utilities or in other dir- 
ections, I would say it is too much 
carping criticism on utterly inadequate 
knowledge and information. I do not 
want to emphasize that but I am going 
to close by reading some portions 
[rom a letter troniea  blydroeatiicral 
which has come to my attention. 

He says, amongst other things, in 
writing this- letter: “1 havecome to 
the conclusion that my wife is right. 
She save that Loam crazy. 1 have 
hecit= backy at thesoltice. tour- cients 
this week planning and working out 
some new ideas for the advantage of 
this institution. My days are so full 
of ordinary routine that I have com- 
paratively little time in office hours 
for testing new ideas; so I come back 
after dinner and make my wife a tem- 
porary grass widow. Mind you, I am 
not complaining of the work. A good 
engineer or accountant finds no drudg- 
ery in his task. I suppose an eminent 
surgeon very rarely stops to yawn 
when removing a fellow’s appendix. 

We have seen the institution grow 
from small beginnings to its preseni 
immense proportions. Our estimates 
of success and expansion have been 
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largely exceeded in actual practice. 
We have become enthusiasts. ‘There 
is no department head or a deputy 
but believes that this Hydro effort is 
the biggest institution in Canada, bar 
none. In order to make it a success 
there is not a man among us who 
would not be willing to stretch his 
working hours, without thinking par- 
ticularly about salary. Here, however, 
is the sore touch. Some speakers and 
legislators and some writers in news- 
paper offices misrepresent 
the motives governing some course of 
action, and minimize the importance 
of what has been done. Some of them 
geo further and intimate that the opin- 
ion of a Hydro official is unworthy 
of confidence ae at 

they intimate that his estimates are 
likely to be cooked in order to suit 


Well 


There have 


some propaganda 
that gets under my skin. 
been several inquiries concerning the 


administration of the institution. The 
honesty and capability of the officials 


have been vindicated more than once. 


Some of us are beginning to feel 
like ticket-of leave men, reporting to 
the police, and that is why I am writ- 
ing this letter. Criticism is useful for 
a man, as flees for a dog—it has a 
livenine-eltect; but Too, much: "cit 
cism, like too many flees, is depesrate- 
ly disspiriting.” 


You should all 
be optimists in this great movement, 


I am an optimist. 


and I believe our optimism is based 
on good grounds. I believe cppor- 
tunities as big and as great as have 
ever come to any body of men are be- 
fore you in Ontario in the different 
departments to which we may be de- 
voting our energies; and may you 
prove to be as big and as great as the 
opportunities which are before you. 


TUTTE 


Public Health as a National and 
Industrial Asset 


Address by CHARLES J. O. HASTINGS, M.D., L.R.C.P-J., 
Medical Officer of Health, Toronto. 


want to thank you, in 
the nimst place, sit sor 
this privilege and for 
the 
have paid me in ask- 


compliment you 


ing me to be present 

to-day and talk to you, to have a heart 

to heart talk with you on the subject 

which is truly of vital importance to 
all of us, namely “Health.” 

As engineers, will 


you naturally 


want to know whether, in our en- 
deavors to prevent disease, we are 
properly equipped, and as to what 
kind of a plant we have installed, and 
as to what our organization is, in 
order that you may be in a position 
to constructively criticize us or to 
offer suggestions as to what we might 
add to that organization, to make our 
work more efficient. 

The whole history of preventive 
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medicine, at least the evolution of it, 
is rather interesting, and would be 
more so if it were not for the lament- 
ably slow progress that it has made 
until practically within the past de- 
cade. However, in all generations, 
and in all nations, there have been a 
sprinkling of people who have had 
vision and who have realized the im- 
portance of safeguarding the public 
health. However, one can scarcely con- 
ceive of that being the case when one 
realizes that itis: only within the past 
ten or fifteen years than any decided 
advances have been made. One can 
scarcely realize that four hundred and 
ninety-five years before Christ district 
health officers were appointed in 
Rome. And when one goes back to 
the sanitary code which was compiled 
and issued by Moses, a code which 
will stand comparison with any sani- 
tarv code at the present time, one ap- 
preciates that it was most creditable, 
in view of the limited knowledge they 
had of the cause of disease and the 
ways and means by which disease 
might be controlled. However, un- 
fortunately, the doctrinal delusions 
and the superstitions of the Israelites 
andl am, sorry to say; sir, that these 
delusions have been handed down 
even to the present day—that disease 
and pestilence were a visitation of 
Providence and an evidence of Divine 
wrath, and therefore that any attempt 
on the part of man to control or inter- 
fere with it was practically flying in 
the face of Providence. It was no 
doubt this that Ruskin had in mind 
when he said, in writing on public 
health matters, that any interference 
or anv regulations which tend to 1m- 
nrove the health of the masses was 


_lect on the-part of the industry. 


viewed by them as an unwarranted 
interference with their vested rights 
in inevitable disease and death. | 

Now that was wonderfully well ex- 
pressed. It demonstrates the fact that 
Ruskin visualized the matter and had 
a full appreciation of their delusions; 
and yet is it not a regrettable fact that 
one hears in the funeral service, even 
up to the present time, “The Lord 
giveth and the Lord taketh away.” 
Now, we know, as a matter of fact, 
that the proper expression of that, in 
many cases, would be, in the light of 
modern knowledge, “The Lord giveth 
and the municipality taketh away.” 

I hope the time will come—I am 
afraid it will not be in my time—when 
every municipality will be held guilty 
of culpable negligence where, in the 
event of any person dying of a pre- 
ventable disease, it can be demonstrat- 
ed unquestionably that the disease 
could have been prevented by the 
municipality and it has failed to do 
SO. 

We know what happens in any in- 
dustry when any one employed in it 
meets with an accident caused by neg- 
(nat 
industry is held .responsible. Why 
should not a municipality be respon- 
sible for those diseases, particularly 


those of a character that we know to 


be preventable ? 

People have begun to waken up to 
a realization of the fact that the blame 
does not rest with Providence but 
rests upon us, and that we can no 
longer relieve ourselves of the re- 
sponsibility by placing the blame on 
Providence. 

I grant you that years*ago it was 
a source of comfort and-relief to the 
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medical man to hear the minister say, 
when a little one has passed away, 
that the Almighty has thought it wise 
to take the little lamb into the fold 
in order that the old sheep may fol- 
low. Yes, it was rather comforting 
to him, if, through lack of proper 
knowledge and probably in the hght 
of knowledge possessed at the present 
time, Providence was being blamed 


fon the death, Yo 


remember our 
dear departed “iriend)) sim) \Villiaimn 
Osler. When he visited his old home 


in Dundas some years ago, he met one 
of his old schoolmates there. She was 
in mourning, and he was conversing 
with her and “said=~ Well, “Mary, I 
understand vyoursaremearwicd: «= Yeo 
Maver VOlen, tarilye = BGs snemne 
plied ‘Wes, Dr Osler -<Hiel tasked, 
“How many have you had?” and she 
said, “We have had seven altogether ; 
four of them have passed on.” “Well 
Sit Walliam, the 
trouble?” “Cholera infantum, infantile 


”) 
d 


said “what was 
diarrhoea, cholera morbus’’—ali were 
due gastro-intestinal troubles,—‘“how- 
‘ever she said, inea very plaintive and 
reconciled way, “you know, Doctor 
Osler,’—he was not Sir William at 
that time—“TI have been reconciled. I 
realized it was the Lord’s will to take 
those little ones.” And, in his usual, 
frank way, he said: “Mary, I want 
to tell you that the Lord had nothing 
to do with taking those children away. 
They were all 


poisoned by milk, 


poisoned by dirty milk.” Tt was dirty 
milk fed to those children that caused 
all those diseases; it was therefore re- 
sponsible for their deaths, and Provi- 
dence had nothing to do with it. Tt 
was the lack of the application of the 


knowledge that we possess at present 


that is causing most of those deaths: 
and so it is, in large measure, in re- 
gard to all communicable diseases. 
But when one realizes that, even back 
three-quarters of a century ago, Ben- 
jamin Disraeli, talking over the heads 
of ,his co-members in the British 
House of Commons, said: “Public 
health is the foundation on which 
rests the happiness of the people and 
the strength of the nation. 
Three-quarters of a century later, 
in August, 1918, the Right Honorable 
David Lloyd George, in addressing a 
conference in -Manchester, his home 
town, said he had just read one of the 
most humiliating reports that he had 
ever been required to read since he 
had entered public life, and that was 
the report of the medical examining 
board, 


people of Great Britain had been look- 


“Gentlemen,” he said, “if the 


ing after the health of their people as 
they should have been doing for the 
past twenty-five years, we would have 
had a million more to place in the field 
than we had, and the war would have 
been won months ago.” You cannot 
make, says. David Lloyd George, an 
Al. nation of a C3. population. And 
if any nation is going to be efficiently 
equipped, whether in times of war or 
of peace, for any emergency, they 
must take a more intelligent interest in 
the health of their people than we 
have ever been doing in the past. This 
is the duty of the State; and a duty 
from which they cannot possibly find 
any just means of escape. 

It is not many years since the prin- 
cipal duties of a department of health 
were the abating of nuisances, clean 
ing up back yards, and improving the 


general surroundings; but, fortunate- 
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ly, with the discovery of the germ 
origin of disease, which was practi- 
cally fiity years ago, there was new 
light thrown on the possibilities of 
pieventive medicine; realized 
then that offensive odors were not the 
cause of disease, but the diseases were 
Gilem tOssomen specie erm | Practi 
cally every disease is due to some spe- 
cific germ, which is responsible for 
that disease; and that germ must be 
transmitted from the person affected 
to those who are unaffected in order 
that they may contract it. There- 
fore, with that knowledge, with the 


they 


indisputable evidence of the germ or- 
igin of disease, it has become the duty 
of departments of health to find. the 
haunts and habits of these germs, and 
to consider carefully the ways and 
means by which they are transmitted 
from one person to another. 


Neways eteoarad, to. the general 
blanket duties of every municipality 
and every department of health. 


Naturally, in endeavoring to combat 
these invisible foes of the race, we 
consider first what are the most far- 
reaching—what conditions exist in a 
municipality which are likely to af- 
fect every person in that municipal 
ty. The first article which one con- 
siders is the water supply. Every- 
one drinks water. After that, the next 
supply. Every person 
doesnot denk milk, but every 
person should drink milk. Therefore 
it is quite apparent that every munt- 
cipality should be held responsible for 
the delivering to their people of a safe 
water supply. There is only one dis- 
that concerns us in 


is? the: -milk 


ease however, 
this northern country, as far as the 
water supply is concerned, and that is 


typhoid fever. 

Every municipality should be re- 
quired to safeguard their water sup- 
Div eltsis-a-sunple matter to do it 
If the water is in a perfectly clear 
condition practically free from sus- 
pended matter, chlorination will make 
uiat water pertectly sate: but 11 the 
water is not in that condition, then it 
requires filtration and chlorination. 

People, naturally, heard so much 
talked about filtration and the cost in 
connection with it, that they thought 
that surely the filtering of the water 
would madkestt all recht. li docs, at 
times, but we have to bear in mind 
that the only water that is safe for a 
municipality to use is a water that is 
safe at all times. 

In Toronto, we have a bacteriologic- 
al examination of the water made six 
times a day, of water taken from the 
tap, that is, the water delivered to the 
people; and we*have had occasion 
for tat indine asto the-taste.oitne 
water, when we have had east wind 
and the decomposing vegetable mat- 
ter in the water stirred up and the 
very small fractional part, of one part 
of chlorine in one million parts of 
water is used; but that, together with 
the decomposing vegetable matter, will 
at times, give an unpleasant taste to 
the water. However, in the past two 
years, not more than twice in a year 
has the Colon Bacillus got past us. In 
other words, there have been only 
four times in two years that the slight- 
est danger signal of that disease has 
got past us. Therefore, we know that 
typhoid cannot be traced to the water 
supply of the city of Toronto. 

By safeguarding the water and milk 
supplies of the municipality, typhoid 
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fever will become practically a thing 
of the past. 

The mortality from typhoid fever 
on the continent of America in the 
last twenty-five years has been reduc- 
ed seventy-five per cent. In Toronto, 
for instance, twelve yeats ago the 
mortality from typhoid fever was 40.8 
per hundred thousand of the pepula- 
tion. For the past four years it has 
ranged from 1.9 to 3.9 per hundred 
thousand of the population. And we 
know that reduction was not all due 
to the safeguarding of the water sup- 
ply. After we got the water supply 
made safe, we had typhoid fever re- 
duced to eight or nine per hundred 
thousand. Then we got after the milk 
supply; and that was more difficult 
to control, because there was the com- 
mercial aspect of it, and the ‘dealers 
had to be considered ;and there was 
difficulty in getting our by-law pass- 


ed. 


However, it is astonishing the 
amount of real heart and soul we find 
in our fellowmen, when we get near 
enough to them. When we prepared 
the by-law to safeguard our milk sup- 
ply in Toronto, I learned that there 
was a deputation coming down when 
it was to come up for its third read- 
ing, with the determination of block- 
asked the chairman of 
of to that 
deputation to come into my _ office 
to the 
They did so, with some 
The Secretary of the Re- 
Merchants’ Association 


reget. tel 


the board health ask 


before going up council 
chamber. 

reluctance. 
tail 


them to 


urged 
come in, saying it would 
strengthen. their the 


When 
were only two 


position before 
council. they came in, there 


of those men who 


shook hands with me, and the others 
gave me a pretty cold nod; however, 
[ was thankful for small mercies and 
I asked them to sit down; and I said, 
Gentlemen, now, in the first place, 
you must fully realize and appreciate 
the tact that I have no ulterior mo- 
tive, no motive other than that of ful- 
filling a sacred trust and keeping faith 
with those who have placed _ that 
sacred trust in my hands, of efficiently 
safeguarding the health of the people 
of the city of Toronto. We know that 
milk is the most valuable article of 
diet that we possess, and the people 
ought to be consuming from three to 
four times as much milk as they do 
consume; yet milk has been respon- 
sible for more disease than all other 
articles of diet put together, when sold 
in the open way on the market. This 
by-law which we have had prepared, 
only requires that you use the same 
decent cleanliness in connection with 
the milk supply that you would use 
in connection with any other food 
supply placed on your tables. You, 
gentlemen, are aware that the vast 
majority of milkers in the country do 


not wash their hands before milking. — 


No, they wash them afterwards, be- 
cause they realize the filthy condition 
of the udders which they milk. 


How many of your wives would 
tolerate you or your help on the farm 
after cleaning out the 
stables and cleaning of the horses, and 
sitting down at the table and cutting 
the bread and handing it around for 
all" -£0,c Acre 
hands? How many of your wives 
would tolerate that for a minute? Yet 


coming 1n, 


without washing your 


you might do that every day in the 
year and not injure their health as 
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much as would be done by having the 
milk handled in the way it is usually 
handled. Milk is not only contamin- 
ated by the way it is taken from the 
cow, but it affords an excellent breed- 
ing place for. germs. Milk with a 
thousand bacteria to-day, at a sum- 
mer temperature, or the temperature 
of a living room, will contain several 
millions of bacteria in twenty-four 
hours after that. Now, if you will 
just very briefly run over with me 
the various clauses in this by-law, and 
if you find anything in any one of the 
clauses which you do not like, I will 
discuss it with you. 


One or two raised objections, and I 
explained them away, and it was sat- 
isfactory to the rest of them. Two 
hung out; they said they wanted a 
satisfactory deal. I said, gentlemen, I 
want you to understand that you are 
not only getting a square deal but that 
I am simply discharging my duty, and 
that you, yourselves, in your own 
heart of hearts, would think I was 
falling down on my job and was 
asleep at the switch if I did not insist 
on this regulation being carried out. 
So, after discussing it for some time, 
they took another vote. 

In regard to the pasteurization plant 
they said the time that I had allowed 
was not long enough. I said to them, 
“How long do you want?’ Some of 
them said “Three or four months.” I 
said, ““We will not prosecute any per- 
son short of five months. 

And, to make the-story short, every 
one of these men came around and 
shook hands with me before they left, 
and there was not one of them went 
near the council at all. So that, after 
all, while we may think people are 


heartless and think that they have no 
regard for the health and lives of 
others, it 1s only because we have fall- 
en down in our methods of educating 
them, because we have not got across 
to them the why and wherefore. We 
are living in an age when people do 
not want to be treated as machines 
and be told that they must do a cer- 
tain thing, without being given an ex- 
planation. Explain to them the rea- 
sons—they are entitled to that—and 
after they have had that explanation, 
my experience has been -that--nineé 
times out of ten they will be glad to 
co-operate with us, even at inconven- 
1ence to themselves. 


When we control these two sup- 
plies, which are the principal sources 
of the transmission of disease, even 
when you get milk free from. barn 
yard contamination, the only way you 
can cet itssate.is by pasteurization, 
that is, by the raising the temperature 
to 145° F. and maintaining it there 
fore thirtye minutes: 7 By “doitie this 
you destroy the disease producing 
germs, such as typhoid fever, scarlet 
fever, septic sore throat, diphtheria 
and bovine tuberculosis. 


Probably twenty-five per cent of the 
herds of cattle in Ontario are suffer- 
ing from bovine tuberculosis. Bovine 
tuberculosis is transmitted to children 
only. Probably not more than one 
per cent. of adults take it; but under 
sixteen years of age, twenty-five per 
cent. of all tuberculosis in children 1s 
of the bovine type. That has been 
demonstrated by the British Royal 
Commission, by the German Royal 
Commission, by the French Commis- 
sion and by the Commission appointed 
by the United States after the late 
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Froigsicoch’ Stated that he -did’ not 
consider bovine tuberculosis was com- 


municated to human beings. 


The only way to efficiently safe- 
guard your milk supply is to get it 
clean of barnyard contamination, and 
then make it bacteriologicaily clean 
You 
difficulties we were up 
against when we insist upon a clean 
milk supply. . Every once in awhile 
soine person would come back from 
their summer holidays and say, I can- 
not understand what in the world is 
wrong with our milk. It does not 
taste like it used to do and it does not 
likes i Used mtOnrdOs nV ly ave 
have just been out in the country and 
the milk tastes altogether different 
there, and it looks different. I said, 
Dthink 1 can- explain hatte syvou, 
Twenty years ago, when they started 
their milk campaign in New York city, 
they were supplying a certified milk. 
That is too costly for the average per- 


by pasteurization. cannot im- 


azine the 


look 


son to buy. It 1s procured under con- 
ditions which requires everything done 
as if in preparation for a surgical op- 
eration. The cows were kept in a 
rigidly carefully groomed condition, 
and the stables were in immaculate 
order; the milkers were required to 
put on freshly laundered suits before 
they milk the cows; and all the ves- 
sels are sterilized. I always tell them, 
in order to make assurance doubly 
sure, it is better to pasteurize the milk. 
But, one man who kept the largest 
dairy herd supplying milk to New 
York city, running into the thousands 
of heads of dairy cattle, came into 
New York city and went to ene of 
the places where they were selling this 


certified milk. He was in a very high 


state of excitement and in a very ag- 
gravated condition of temper general- 
ly. They had been told about him, 
and were prepared for his arrival. He 
asked: Is this where you sell that stuff 
Nes 
sir, and they brought a little out for 
him, to taste. Fle tasted at, andasaid, 
“Do you call that milk? It hasn’t the 
taste of milk. I thought that was 
what you were putting off on the pub- 
lice 

that. 
heren 


which you call certified milk? 


There isn'ta taste*ot «ilk. to 
Is that all the milk you have 

“No, there is another kind 
here.” And the young lady went back 
and by dropped 
about three drops of liquid manure 


pre-arrangement, 


into another tumbler, and poured into 
the tumbler some milk from the same 
bottle from which the other milk had 
been taken, stirred it up and brought 
it out; it was handed to the man, and 
he. tasted) 1t-and said." INOw.. tide. 
milk. Any fool would know that was 
That: chas “the s#tastestoi sminlke 


the Otner Stub, slash a etie 


mull. 
taste of 
milk!” I said, “You have just learned 
for the first time in your life wnat you 
have always considered the flavor of 
milk Now, we have taken the liberty 
of eliminating that flavor, and are 
trying to cultivate the proper taste for 
milk. If you want the old kind, you 
can. make it yourself. You cam keep 


the solution on hand.” 


New York dairyman 
says, “Do you mean to tell me you 


Then. . this 
have it pasteurized after you secure 
it in that careful way?’ And he was 
told yes, we work on the same prin- 
ciple that the man did who was mar- 
ried for two or three years and then 
went overseas, and was away about 
six months when he got a cable ad- 
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vising him that his mother-in-law had 
died and asking “Will we cremate or 
bugy thers’ And. he» cabled) back, 
“Take no chances, do both!” We also 
take no chances; so, no matter what 
disease we have in Toronto; we know 
they are not due to the water or milk 


supply. 


Fven though we had controlled the 
communicable diseases, that only con- 
stitutes a fraction of what a public 
health department is required to do 
at the present time. 

The war through which we have 
just passed has taught us some valu- 
able lessons. Some of the most valu- 
able by-products of that war are those 
in regard to lack of physical fitness 
of our young men. Oh, what a re- 
flection! No wonder Lloyd George 
said it was the most humiliating re- 
port that he had ever read—to realize 
that all the way from thirty-five to 
fifty, and in some cases, sixty per cent. 
of their men were unfit for service, 
when it came to the last reckoning. 
This was no particular revelation to 
those of us who have been engaged in 
public health work. The Life Ex- 
tension Institute, of New York city, 


has been making examinations of 
Adio ineetne: prime “ol lite strom 


twenty-five to thirty-five and forty 
years of age ,and what have their 
findings been for the past ten years? 
That twenty-five per cent of those 
people, in the prime of life, who had 
not the most meager idea that they 
had any organic disease of any kind, 
were found to be suffering from or- 
eanie disease om the. kidneys: thirty 
per cent. were found to be suffering 
from some organic trouble in connec- 
tion with the heart and arteries, in- 


creased blood pressure, premature 
hardening of the arteries, premature 
kidney disease and premature heart 
disease; and yet they were absolutely 
unconscious of anything abnormal, 
and considered themselves physically 
fit. Just imagine the smouldering 
fires in all these people. 

What have been our findings where 
we have complete physical examina- 
tion of children on entering the Public 
Schools? Over fifty per cent. of the 
children entering the public schools 
of the city of Toronto last year were 
found to be suffering from some phy- 
sical defect which required them to be 
referred to their family physician to 
have that-condition corrected. 

There is the explanation of the 
humiliating conditions which were re- 
vealed at the time of the war; and I 
sincerely hope that all the nations will 
proht by it. The war revealed the 
fact that brain and brawn were the 
most valuable assets that a nation pos- 
sesses. Think of the absolute disre- 
gard which we have had of that valu- 
able asset. 


The medical reports were most valu- 
able to those who were then awakened 
for the first time. It was revealed 
to them that there must be something 
which was not being looked after in 
the Department of Health. 

Now, you can understand that we 
can only control to a limited extent 
the communicable diseases, on account 
Of the carriers. and ithe miuld cases 
which are going about all the time 
and spreading diseases at every turn. 
Even though we could have controlled 
those, it would not have prevented the 
conditions revealed only to a limited 


extent. Only a limited percentage of 
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those conditions could have been 
traced to having suffered from any 


communicable disease; but rather due 


to our not having started early 
enough. 
Doctor Oliver Wendel Holmes, 


many years ago, said, “If you want 
a perfect gentleman, you must begin 
with his great-grandfather.” 

Another little incident that illustrat- 
ed the importance of starting in time 
is that of a man who was running to 
catch the train, as it was steaming out 
of the Union Station in Toronto, some 
two years ago, and fell down on his 
job. As the train pulled out of the 
west end of the station, just a little 
in advance of him, and he came back 
with a very disconsolate expression on 
his face, the despatcher said, “Boss, 
you didn’t run fast enough.’ “Oh, 
yes,” the man replied, “I did, but I 
didn’t start soon enough.” 


That is where the trouble has been, 
we have not started soon enough. If 
we are to profit by the experience of 
the war, and by the findings of the 
Life Extension Institute of New York 
and by the results and revelations of 
our complete physical examination of 
the children on entering school, we 
must start early enough, that is, we 
must start where eugenics leaves off. 
We are not responsible for the con- 
dition of the germ plasm and for what 
defects there may be in connection 
with that, from which we all have 
developed; but we are responsible for 
the conditions from that very moment 
As Pro- 


fessor David Stair Jordan, of Stan- 


that conception takes place. 


ford University, fittingly expresses it, 
the moment conception takes place the 


door to parental gifts is closed. In 


other words, there is no parental in- 
fluence after conception takes place, 
after the ovum becomes fertilized, 
their future depends entirely on en- 


vironment. 


One of the conditions is—and the 
fact is lost sight of—that the infant 
is nine months old when it is born. 
We have not been looking after it 
until it was born, and we should have 
been looking after it before. And that 
is where we have been falling down 
in many of these cases. 


The offspring, during the time the 
mother is carrying it and during the 
period of its development within the 
womb, is dependent wholly on the 
mother’s blood. It does not require 
any scientific knowledge to appreciate 
the fact that the condition of the in- 
fant depends upon the condition of 
the mother, upon her general hygienic 
surroundings, her general precautions 
along all lines and her properly bal- 
anced diet: She may have plenty of 
food and still be starving. Thousands 
of our undernourished children 
not in that condition because they 
have not had food enough; the ma- 
joritv of them have had food enough, 
but they have not been having a bal- 
anced diet, and they are practically 
starving with full stomachs. 


are 


What we want is a better know- 
ledge of nutrition; in the first place, 
the The 


have a proper knowledge of what kind 


for mother. mother must 
of food she should take in order to 


have the necessary elements in the 
blood to supply all that is essential 
for the efficient development of her 
offspring during the time she is carry- 
ing it. ‘Therefore, it becomes the duty 


of the Department of Health to have 
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Organized, first. of -all), a .pre-natal 
clinic or a clinic where expectant 
mothers will come to receive instruc- 


tion. Then have these cases followed 


up by one of the public health nurses 


to the home; then a pamphlet to go 
into every home where we learn there 
is an expectant mother, as to precau- 
tions which she is to take for herself, 
both in her own interests and those 
of the expected child, so that every 
child shall have that which it is en- 
titled to, that is, a proper birth and 
a sound development. Having secur- 
c(atnatetiemnextthine 1s. the cate OF 
the new-born child. This we have 
looked after in the way of Well Baby 
Clinics, where mothers come and are 
instructed in the proper care, feeding, 
bathing and clothing of their babies. 
Week by week they bring their babies 
there; and there is a card given to 
the mother, with the date of birth of 
the child, and other necessary infor- 
mation, kept up to date from week 
to week until the child is nine months 
oid; and these mothers are now vieing 
with each other, and are comparing 
their baby’s card with that of their 
neighbors; and if their baby is not 
developing quite as rapidly as their 
neighbor’s, they want to know from 
the doctor and the nurse why that is 
so. That is a spirit of rivalry which 
will develop a better race, and that 
is the spirit which we want to stir 
up in every municipality. 
AT ter wEnemecare rot =the 
childs theretts the carevot the childmin 
the pre-school age. We have the child 
under observation, and if there is any 
physical defect found, the parents are 
referred to their doctor to have the 


new-born 


defect corrected. 


Then there is the complete physical 
examination of the child on entering 
school. Then again, we have the com- 
plete physical examination of the child 
on leaving school, not only to ascer- 
tain whether the weak links which 
have been threatening in the first place 
have all been properly repaired, but 
also to serve as a vocational guide, 
as to whether they should engage in 
Cena mlinessot Occiipation. « Horn: 
stance, if there is any tendency to 
weakness about the chest, susceptibil- 
ity. to. bronchitis. -on + respiratory 
trouble of any kind, they are strongly 
advised to engage in outdoor occupa- 
tion, and certainly not to engage in 
any industry where there is dust to 
any appreciable extent. 


Now, I am coming to the point 
which is of more particular interest 
to you gentlemen, and that is the value 
of the public health department to in- 
dustry as an asset, and in what way 
it 4S/-an. asset. 

It is inconceivable that, while the 
child is carefully looked after during 
the time it 1s in the school, and while 
the child is in the public schools it is 
a liability, more or less, to the com- 
munity and the municipality, then the 
moment the child starts out into 1n- 
dustry, when he becomes an asset, he 
has been left to look after himself as 
best he can. In other words, after 
children have become an asset to the 
nation and the state, they have been 
megiected, im <a large measure. It 4s 
only in recent years that we have had 
any particular interest taken in indus- 
trial hygiene. 

Some seven or eight years ago, we 
established, in connection with the de- 
partment of health in Toronto, a divi- 
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sion of industrial hygiene, and had a 
survey made of all the industries in 
the city; and there again we had an 
illustration of how one touch of 
nature made the world akin. We 
found a lamentable state of things, as 
far as care of trade dust was con- 
cerned; and we communicated with 
the individual employers in the indus- 
tries, pointing out that they were 
maintaining a public nuisance which 
must be abated. They objected, at 
first. I had some of them come to the 
olice, I had’ them *appomt a depue 
tation to come to our office and talked 
it over with them. I said, Gentlemen, 
have you ever stopped to think that 
it was bad business? Have you ever 
thought for a moment that any man 
living can do more work in eleven 
months than he can in twelve? Have 
you ever stopped to think, for a mo- 
ment, that a man who is in a badly 
ventilated room, with too 
insufficient humidity, is going to drop 


‘aemucelan ovele 


ten’ or even twenty per cent; of his 
efficiency? You will go to your office 
in splendid form, in the morning, and 
give wonderful efficiency up to about 
eleven o’clock, and all at once you be- 
gin to get a dull headache, and become 
cranky and irritable; and you go out 
among your men and are looked upon 
as a crank by all with whom you come 
in contact; and you upset your amen: 
You go back to your room, and some- 
body comes in, and he says, “Say, 
Bill, how in hell do you live in this 
placer” “Why, what do you mean?” 
“Why, this place is excessively hot.” 
And you get up and find that you have 
been living in a temperature of 78 
degrees. The same condition of in- 


efficiency exists, in a greater or less 


degree, in the different rooms in con- 
nection with your industry, where 
you are expecting to get 100 per cent. 
efficiency from your workmen; and 
if you are employing five hundred of 
these “men, “youl are paying <ate lease 
hity of those men for nothing ar alk 
Is that good business? Isn’t it taking 
a lot of your profits? Isn’t it worth 
while for you to look into, for the 
good of your business alone, even if 
you do not consider the interests of 
those working for you, who are the 
cogs in the wheels of your industry 
and making. all the money you are 
making ? 

Those men have spent, in the city 
of Toronto, hundreds of thousands of 
dollars in improving the ventilating 
and heating systems in their establish- 
ments, and also in the installing of 
devices for the control of trade dust; 
and I have had probably more letters 
from those men than from men in any 
other line in Toronto, thanking me for 
the suggestions they had received. 

It was not their fault that they did 
not know. It was not their job, it 
was the duty of the department of 
health, and it is the duty of the de- 
partment of health to see that every 
activity is carried out for the develop- 
ment of a fitter race, from the con- 
ception of the child until 1t passes on 
to the next cycle of existence. 

Education—and I tell you that edu- 
cation is no easy matter, particularly 
when a man is getting on in years. 
Locke, in his Essays, compares men’s 
brain to a lot of molten wax. For the 
first decade, it is easily impressible; 
in the second decade, it is hardening, 
and also in the third; in the fourth 
decade, it is a little harder again; in 
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the fifth, harder and less impressible; 
and in the sixth, still harder; until, in 
the octogenarian, when he is not con- 
stantly using his brain, his grey mat- 
ter is pretty well consolidated, and 
you can ask him questions in regard 
to what happened in the morning, and 
in the afternoon he does not know 
anything about it. But if you say to 
him, “Say, did you attend such and 
such a public school?” he quickly re- 
sporlass Les). sit, whys Il attended 
there. What is your name?” And you 
tell him, and he will say, “Why, I 
know you perfectly well.’ And he 
could go over the names of probably 
half the boys and girls who attended 
that school, and tell you who they 
married. But the information and 
events of the morning of that very 
day on which you are talking to him 
in the afternoon had left no impres- 
sion on his mind. Hence the neces- 
sity for beginning our educational 
campaign early. If we do not begin 
it early enough in our schools, we 
must make the best of a bad job. As 
Sia Villiamieen Osler Said ati the 
Academy of Medicine in New York, 
when discussing this question, IJ 
think the great factor for efficiency 
in education is reiteration, reiteration, 
reiteration. And one of his colleagues 
in the audience added to that, “Wiaith- 
out irritation.” It certainly requires 
tact. and, art to be able to» rieterate’as 
frequently as is necessary to drive a 
truth home and get the people think- 
ing. You know Carlisle said, “but one 
out of five thousand thinks.” If he 
had been in public health work, he 
would have said “One out of twenty- 
five thousand.” We do not do very 
much thinking, outside of our own 


vocation, but are willing to allew the 
other fellow to do it for us. 

ines this when one 
realizes the conditions which we have, 
even in the wasting diseases of middle 
life, kidney disease, premature hard- 
ening of the arteries, heart diseases, 
high blood pressure. All of us can 
recall the number of persons, in or- 
dinary every day life—some person 
we knew well, just in his prime of 
life, passed away; and we perhaps 
attended his funeral, and it never 
dawned on us we may be the next, and 
it never dawned on us what that man 
died of, and why he should have been 
taken off at that time of his life. And 
how many in this audience ever go 
to their family physician, or go to 
their family physician every 
months, and say to him, “Now, J want 


connection, 


SIX 


you to give me a complete overhaul- 
ing, and give me a report as to just 
how every organ in my body is oper- 
ating. No. you do not, do that. Bat 
how many of you, having a limousine, 
will fail to have that limousine over- 
hauled at regular times? Is the limous- 
ine of more importance to you than 
your body? What good will your lm- 
ousine be to you after your body is 
gone, or after one of these diseases 
progresses so that you are not living 
anv longer, but the doctor tells you 
that by exercising certain precautions 
you will live a little while longer, 
when, if you had taken as much care 
of your body as.you do of your lm- 
ousine, you would be in good physical 
condition. Many of your troubles can 
be eradicated. 

You remember about that certain 
Irishman who went into the book- 
store and saw a book, written years 
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ees 
aco, “ls dite ;Worth Living” sind 


Pat says, to nts imend,. lt idepinds 
on the liver!’ No matter how you 
view the remark, it was a double- 
header, it was a two-edged sword and 
was answered most efficiently. I do 
not know whether Pat was entitled 
to the credit or not, but it was a very 
creditable answer, because the condi- 
tion of our liver depends on our meth- 
ods of living, and our methods of 
living determine very much our phy- 
sical condition, and the condition of 
our liver will determine largely 
whether we think life is worth living 
Or not. 

It is a very lamentable condition of 
things if any person here ever gets up 
at any time of day and has occasion 
to hesitate for a moment to cvnsider 


if life is worth living. If you evel 
reach that point, for heaven’s sake, 
consider that a danger signal, and find 
out from your family physician what 
is the matter. No man, until he comes 
to eighty years of age, should ever 
think of asking himself such a ques- 
tion, in a world like this, where the 
Almighty has given us so much to 
enjoy, and we are abusing our bodies 
to such an exient. 


These aré just a few remarks ‘on 
this subject, but I am» atraid 1 have 
exhausted my time. These are but a 
few of the rocks and upon 
which we have placed the beacon 
lights by which we may shield lives 
from premature physical, moral and 


shoals 


mental shipwreck. 
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Accident Prevention for Municipal Utilities 


Address by WILLS MACLACHLAN, Employees’ 
Relations Dept., H. E. P. C. of Ontario. 


WILL try to hold my- 
self down to ten min- 
utes, but there are a 
few points that, acting 
on the suggestion of 
the Committee, I think 


possibly may be of advantage to vou. 

Under the Workmen’s Compensa- 
tion Act as-1t standssnow, if a work- 
man is injured in an industry in On- 
tario, and if he is laid off for seven 
days, he receives compensation from 
the Workmen’s Compensation Board, 
and his medical, surgical, and hospi- 
tal fees are paid. If he should be so 
unfortunate as to be killed, his widow 


receives a pension for her life or un- 
til she remarries; their children re- 
ceive. pensionssup= to: the: ase sonusix- 
Leena yveats. 

Where is the money coming from 
to do all this? It is coming, as far 
as the Electrical Utilities are con- 
cerned, out of the funds available to 
those Utilities. In Ontario the com- 
panies pay an assessment to the 
Workmen’s Compensation Board, and 
that Board places that assessment to 
the credit of Class 22. The Munici- 
pal Utilities have the option of either 
standing their own losses, that is pav- 
ing for any employees who are in- 
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jured; out (ohethenry owns tunds, or 
coming under Schedule One of the 
Act and paying their assessments to 
the Workmen’s Compensation Board. 

One hundred and fifty-two Public 
Utilities in Ontario have availed 
themselves of that option and have 
paid to the Workmen’s Compensation 
Board a percentage of their pay roll, 


and the Workmen’s’ Compensation 
Board has been looking after the 
employees. 


If you have more accidents in your 
municipalities than in the privately 
owned companies, the Compensation 
costs will be higher, and the Work- 
men’s Compensation Board will need 
more money to carry on. If you cut 
down the number of accidents, the 
compensation costs will be less and 
the Workmen’s Compensation Board 
will not require so high assessments 
from you. 


Up to last year we had a very suc- 
cessful proposition. We carried on 
ar an extremely low rate. Last year 
we were unfortunate enough to have 
some fatalities, which ran the cost 
up. For your information I might 
say the cost of a fatality is about $38,- 
090. For a totally incapacitated man 
of the ordinary mechanic type. the 
cost is twelve to fifteen or seventeen 


thousand dollars. These costs you 
must meet. | 
The | Workmen’s Compensation 


Board, acting under Clause 101, can 
allow Associations within a class to 
be created for the prevention of ac- 
cidents. 

In 1915, the Electrical Employers’ 
Association was formed. Its duty is 
to prevent accidents in the Public 
Utilities in Ontario, either in the Mu- 


nicipal Utilities or in the privately 
owned Utilities. The Municipal Utili- 
ties, in which we are particularly in- 
terested, have elected, in large bulk, 
to come in. That Association receives 
money from funds which you with 
the privately owned companies have 
built up, to carry on that work. The 
Blectrical Employers’ Association has 
been given the duty of reducing these 
accidents. It is a mutual proposition 
in which we are all interested. There 
are two ways by which we can strive 
to do it. One is by policemen. We 
can put on enough inspectors to go 
around and say: “You must do this, 
tiateor the others thine, = Lhate will 
get you so far. The other way is by 
the co-operation of those in the in- 
dustry, by getting the men in the 
Utilities interested in preventing acci- 
dents and by having them do their 
own policing. That is the method I 
have Deen trying 16 lavercaumicd oun 
Wie have tie den tic 
methods. 


not policing 


This is a mutual proposition for the 
prevention of accidents. If an acci- 
dent happens, it has to be compen- 
sated efor-\' Our only salvation 456.10" 
Sierourminemaccidents, <lt is au pune 
dollars and cents proposition. We 
haves been. ablewlargcely to" Cutithem 
down, and even now, with our acci- 
dents of last year, we still have the 
lowest rate on the continent. 


How can you assist in carrying out 
this work of prevention? First, by 
organization. If your utility 1s large 
enough, you should appoint a small 
committee, whose duty it 1s to carry 
out the accident prevention work. 
Make it part of ‘your business. If 
your business is small, then possibly 
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one man should take it on himself or 
should be given it as a duty, to see 
that the work of accident prevention 
is kept before your men; and if it is 
a small shop, then it should become 
the duty of the manager, along with 
his other duties. 


The only way to make accident pre- 
vention of real value is to inake it 
part of your job, make it part of the 
operation of your utility, and if you 
have a foreman, the foreman is your 
key. If you had your men putting 
in poles on the street, and they put 
them in the wrong way, or if they 
put a meter in upside down, or do a 
few things of that kind, you wouldn’t 
be sorry for them or talk to them 
quite gently, but you would give them 
hell But. aia mam ns, unfortunate 
enough to have an accident, you say: 
Welle it16 00. bad: We Bic nea th 
lucky chap”; or, if he won’t wear his 
‘gloves and is injured, because he is 
not wearing his gauntlets, you again 
Saye wIts toonbad, ‘and syouspaye tor 
the man’s foolishness. 


I have talked so far in dollars and 
cents. Here is the real réason of ac- 
cident prevention: About four weeks 
ago | was giving a demonstration of 
resuscitation for the benefit of the 
nurses in the Toronto General Hos- 
pital. A chap was assisting me. To- 
dav he is in his grave, as the result 
of an accident. It was a very difficult 
one to prevent. Who is going to look 
after and kiddies? You 
know what a fix your wife and child- 
ren would be in if you were knocked 
out. 


his wife 


Just think of that in connection 
with yvour own men. I thank you, gen- 
tlemen, for your attention. 


NotE—The Committee on <Acci- 
dent Prevention and Health Promo- 
tion asked that one session of the 
convention be given over to it. Asa 
result we have the foregoing ad- 
dresses by Dr. Hastings and Mr. Mac- 
lachlan, which were given during the 
first afternoon. From the apprecia- 
tion extended the speakers, the Com- 
mittee may weelssatetieds (hates eae 
itial efforts are not without results. 
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Modern Street Lighting from Construction 
and Apparatus Standpoint. 


By M. B. Hastings 
A. H. Winter Joyner, Limited 


APPRECIATE the 
fact that, the. above 
subject is one which 
has been given serious 
7z\ consideration at one 

time or another by al- 
most each individual present. Much 
has been written and photographs 
illustrating ideal installations are 
Your papers committee have 


many. 
requested a joint paper on the sub- 
jec,eanda- brief ‘discussion of the 
construction and apparatus used, falls 
{othe writer, ~My colleague wall, 
therefore, discuss the subject from an 
illumination standpoint. After sert- 
ously considering the question of 
costs I decided to say nothing about 
them because so much depends on 
local and market conditions. I will 
also refrain from trying to lay down 
a set of specifications, but a few re- 
marks covering some of the work I 
have seen may not be amiss. It is 
well to bear in mind that the majority 
of installations need considerable 
smoothing out after the main system 
has been completed. Examples such 
as Bridges, Railway Crossings, Inter- 
sections, Bad Curves and Danger 
Spots always need special attention, 
independent of anything else. Indeed 
some of these examples are very diffi- 
cult to solve. 


In general, Street Lighting is either 
Series or Multiple and in both sys- 


tems the conductors are installed 


either underground or overhead. ‘The 
overhead construction is most familiar 
and most common, although under- 
ground construction is best and is 
prohibited only on account of its cost. 
The cost can be very considerably low- 
ered if foresight is used when the road 
is being made. Fibre conduit can be 
installed very cheaply if laid when the 
curb is being built. The one trench 
will do for both and in fact concrete 
equal to the volume of the conduit 
is saved. 


Phe -equipment necessary. storeca 
Series System consists of a Constant 
‘Transformer: and” 2Panel 
Boards -or,-an. Automatic = Constant 
Current Transformer such as the 
Type R.O. Figure 1 manufactured by 
the Canadian General Electric Co., 
Ltd. The Type R.O. can be obtained 
for Pole Mounting or Man-hole 
Mounting. The cable of an under- 
ground series system should be No. 6 
Varnished Cambric Lead Covered, 
with insulation depending on the Volt- 
age to ground. The Voltage to ground 
depends entirely on the capacity of the 
Constant Current Transformer and 
number of lamps in series. This cable 
is drawn through fibre conduit, 1m- 
bedded in concrete, from one pillar to 
the next. Combination potheads and 
film cut-outs were common, tp to a 
few years ago; but now a Series 
Transformer at each pillar is consid- 
By the use of a small 


Current 


ered best. 
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Figure 1 


Series Transformer at each pillar 
practically all the good points of both 
the Series and Multiple Systems can 
be taken advantage of. The practice 
of mounting the Series Transformer 
in the base of the pillar has given way 
to that of burying it in the ground 
close to the pillar, Figure 2. So little 
trouble has been experienced with this 
type of construction that when the 
primary cable is properly jointed and 
wiped and the secondary leads are 
brought into the pillar the Series 
Transformer is practically forgotten. 
A practical schemenis. 10 anake seo 
the packing boxes in which the Series 
‘Transformers and fill with a 
cheap grade of pitch before perman- 


Under operating 


come 
ently covering. con- 
ditions this gives a voltage on the pil- 
lar corresponding to the lamp in use, 
which is comparatively very low, ap- 
proximately 25 volts in case of a 1000 
Candle Power, 20 Amp. lamp. 
Series 
of 93 plus 


yA c 
lransformers have an 
per 


The 


efficiency cent.) a 


power factor slightly better than 98.5 
per cent. and are made in almost any 
size desirable, although the standard 
sizes follow the standard lamp sizes. 
Where larger lamps are contemplat- 
ed for future requirements, Series 
Transformers with a capacity greater 
than the immediate demands should be 
used. For instance the Series Trans- 
formers on the Sunnyside Boulevard 
in Toronto are capable of supplying 
1000 Candle Power lamps, whereas 
the present installation consists of 600 
Candle Power, 20 Ampere Lamps. 
Lhis tactor 1s an important ones rom 
the standpoint of lower efficiency 
lamps a tsucherareuse ver 
Where cheap current is available it 
seems unnatural to spend good money 
on high efficiency lamps to save that 
current. ‘The intensity of illumination 
on the street should not be sacrificed 
and the ideal lamp for the purpose 
would be slightly increased in wattage 
to make up for the decrease in effici- 
ency. The Series Transformer should 
have a capacity sufficient to take care 
of this. 

The secondary of the Series Trans- 


former should consist of No. 10, 600 
Volt Rubber Insulated Lead Covered 


obtainable. 
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Cable carried through an elbow con- 
duit in the concrete base on which the 
pillar is mounted. The concrete base 
should consist of about 34 of a yard 
of? concrete: for<the ordinary sized 
pillar. Anchor bolts varing from 5- 
inch diameter in the case of the small 
park pillars, to 7%-inch or 1-inch 
dinmerersi ne tie scaseOLminie.larve 
white-way pillars should be used. The 
anchor bolts should be approximately 
IZ inches long, 8 inches of which 
should be in the concrete. The second- 
ary lead covered leads of the Series 
Transformer should be long enough to 
reach the top of the pillar where they 
should be securely held independent of 
the socket. 

In the case of Underground Multi- 
ple Systems all the construction 


would be practically the same except 
the cable when 600 Volt Rubber In- 
sulated Lead Covered Cable would be 
used. The leads to the lamp would 
be No. 10, 600 Volt Twin. Conductor 
The drop in 


Weatherproof Wire. 


voltage, due to long runs of copper 
conductors is serious, and the size of 
the copper must be figured out ac- 
cordingly. This is one of the disad- 
vantages of the Multiple System and 
Wie felative cost. for copper im sper 
cent. is given on the following chart, 
Figure 3. 

With either the Multiple or Series 
Systems where crossings are encoun- 
tered it is best to use a W.I. pipe and 
protect the end so water cannot get 
ippanc: ireezewmiiethe expensesor. lead 
cable in conduit 1s too great it is con- 
sidered good practice to use steel 
armoured cable. In some Multiple In- 
stallations lead covered cable em- 
bedded only a few inches under the 
sidewalk and concreted in, has been 
used. ‘The cable should be at least 12 
inches -underground and -6 inches 
where it is under a concrete sidewalk. 

When overhead construction 1s 
used the copper wires down the pole 


should be in conduit where possible. 
Up toe boi aA. -Constant = Currene 
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Figure 3. 
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Figure 4 


Transformers, where the secondary 
voltage does not exceed 2,500 Volts, 
34-inch conduit should be used. Be- 
tween 15 KV .A. and 25/1 VA. where 
the secondary voltage does not exceed 
4,000 Volts, 1-inch conduit should be 
used. Above 25 K.V.A. Constant Cur- 
rent Transformers, the copper should 
be carried on pin type insulators as 
shown in Figure 4. The conductor 
shown is 5 inches from the pole and 
9 inches is now advocated, so that the 
lineman need not come too near to it. 
‘igure 5 shows a Type R.O. Constant 
Current Transformer mounted on a 
pole and also the pin type construc- 
tion carrying leads to the fixture. Un- 
less short poles are used, which permit 
a maximum of 4 ft. to the fixture, dis- 
courage the further use of the con- 
The 


long leads are never too securely fas- 


struction as shown in Figure 6. 


tened to the fixture head and in cases 
such as this trouble is caused by the 
continued action of the wind on the 
leads which eventually produce loose 
Protective devices 


connections. are 


thoroughly recommended. Compres- 


sion Chamber Multi-Gap Lightning 


Figure 


oa 


) 
2 


Figure 6 


Arrestors are very good on the prim- 
ary and the Common Horn Gap 
Lightning Arrestor is best on the 
secondary where the voltage is of an 
uncertain quantity. 

We have dealt with methods of in- 
stallations and protective devices and 
now let us discuss for a moment the 
control of a system. I am afraid time 
will not permit a discussion of the 
maintenance of a system which after 
all largely depends on the engineer's 
personal attitude. Control of a sys- 
tem, however, is very important and it 
is essential that the predetermined 
schedule for the year be followed. 
This part of the patrolman’s “duties 
are generally neglected. Often as I go 
up and down the province I see street 
lights turned on long before time and 
still burning at eight or nine o’clock 


in the morning. Such is invariably 


the case when the system is not 
equipped with an Automatic Time 
Switch. Even with time switches 


the lighting schedule is not followed 
closely The Time Switch 
the 


enough. 


should be set with respect to 


schedule at least every week. 
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Figure 7 


The Anderson Electrically Wound 
Time Switch is illustrated in Figure 
7. It is entirely automatic and will 
continue to operate as long as it is 
in good repair. It, however, has to be 
set periodically according to the light- 
ing schedule. The electrical winding 
attachment is combined with the 
Standard: pevyen Day Clock so there 1s 
no danger of the clock stopping on 
account of power being off for a few 
hours or days. 

“One of the most interesting devel- 
opments in connection with automatic 
time switches is known as The Sea- 
son Changing Device for Anderson 
Electrically Operated Switches. It 
follows the sun and is illustrated in 
Figue 8. This is a great step forward 
in apparatus for controlling the time 
street lights are on, and a rather de- 
tailed description of this new device 
ought to be worth while and interest- 


ing. 


When the time switch leaves the 
factory, the season-changing device 
has been adjusted for correct opera- 
tion at the latitude where the switch 
is to be used, if known. Otherwise it 
is adjusted to the latitude of Boston— 
approximately 40 degrees north lati- 
tude. The latitude changing is done 
by lengthening or shortening of the 
cranks, onothe two small dials “A.” 
This can be done by first loosening 
the center screws, when the cranks 
may be moved in or out, as required. 
This adjustment is difficult to accom- 
plish, and should not be attempted in 
the field, but should be done before 
the switch leaves the factory. 

Aiver some ‘time? has elapsed be: 
tween the date of shipment of switch 
and the time of putting the same in 
service, it will be necessary to adjust 
the season-changing device to the cor- 
rect date when the switch is started 
to operate. ‘To facilitate this adjust- 
ment, the two dials “A” are numbered 
from one to twelve, indicating the 
months of the year. These dials “A” 
may be turned to any position by re- 
volving the screw “B” with the wheel 


Figure § 
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CHART OF OPERATION OF SEASON CHANGING DEVICE 
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“C,” and should be done as follows :— 
l‘irst, turn the screw “B” until the 
pointers “D” are at the numbers on 
the dials “A” that correspond with the 
month of the year at the time the 
device is put in operation. Then turn 
the wheel “C” ‘to the right one-fifth 
of a revolution for every day of the 
month that has passed, previous to the 
date of setting the device. For in- 
stance, if the device is to be set to 
start operation on September 4th, 
wheel “C” should be turned until the 
pointers “D” point to the figure 9 on 
the dials “Ay” Then turn wheels “(C” 
to the right four-fifths of a revolution, 
and the season-changing device will be 
correctly set for September 4th. 

Neiew bearing oF ‘tie screw. bis 
‘provided with a frictional stop, so 
that each fifth of a revolution—which 
represents one day—can be easily de- 
tected. ‘The wheel “C” has five teeth, 
each Ol hich mepresents one day, 
which further simplifies this adjust- 
ment. Always see that the wheel “C” 
is left with one slot toward the front, 
as otherwise the pin “E”’ that engages 
the wheel “C” would become disen- 
gaged, which would stop the operation 
Oi: sethemtime-switcly.. «his pin. -Ey 
also acts as a pointer for indicating 
on the 24-hour dial the time of day. 
Pceaspatimeorw tne.) dial ie cb a aas 


covered by the season-changing de- 
Vicey qa. additional “pointer 9 |" ois 
placed at thes lower ‘edge-o1- the dial 
“F” to make easy the proper setting 
at correct time, of the time switch. To 
peur he Clock at thes «correc. time 


TURN THE 24-HOUR DIAL TO 


bia ek FD oot Nh) CA Hot aby 


THE ARROW. 

The two pointers “G” and “Hl” are 
for setting the switch at the desired 
time of operation, and are frictionally 
ecomnected Blomtneslevers that operate 
(heim, sO thidm they canbe moved to 
the desired position easily with the 
fingers. (One (Or theses pointers, is 
miarkede 7 la eanic the Otic. ba Vie 
to indicate which should be used for 
morning and evening operation. 

phe res ilating are vere Lae toentou 
cesmlatine « tie sclockis.. lor dom chic. 
loosen the thumbscrew and move the 
pointer either towards “F”’ (fast) or 
So pslow )F as cesined, 

When correctly set in accordance 
with the above directions, the instru- 
ment will follow the sunrise and sun- 
set with a maximum error of about 
fifteen sunrise on 


minutes from 


August 15th and a similar error of 
fifteen minutes for sunset on May 
15th, but will be practically correct 
on December 15th and June 15th, as 
shown in Figure 9. 
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Modern Street Lighting from Illumination 
Standpoint 


By R. M. Love, 
Street Lighting Specialist, Canadian General Electric Co. Limited 


HE subject assigned for 
this paper—‘‘Modern 
Street Lightning from 
an illumination Stand- 
point,” is somewhat of 
a broad subject if every 
detail was to he gone into fully. It is 
therefore, the intention of outlining 
briefly the general principles of ob- 


\ 
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__ 


\ 
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taining the desired street illumination 
of the different sections of Cities and 
Towns. - 

3efore going into the matter it 
might be interesting to bring before 
vou the changes that have taken place 
in the last tenor twelve years. Of 
course if we go back far enough we 
will find the first street lamps being 
Then 
we come to the gas lamps; first just 
the ordinary gas flame, then an im- 
provement on this 
utilizing the gas mantle. 


nothing more than oil burners. 


made - by 
This type of 
lighting can still be seen in parts of 


Was 


the States* particularly” around Bos- 
ton, the Welsbach mantle 
naptha lamps are in use by the hun- 


where 
dred. The gas lamps have to .be 
turned on individuallly by the lamp 
lighter and so as to complete his 
rounds before dark, must start quite 
early in the afternoon so as to have 
the lamps lit by dark, consequently 
you will find a large number of lamps 
burning long before it ever gets even 
dusk. The same thing happens in the 
morning, some lamps lighting till near 


noon. It can plainly be seen with 


such a system there is an entire dis- 
regard for the conservation of natura! 
resources. 

Then with the common use of elec- 
tricity came the 2.1. lamps mesiiros 
hemp the 9.62): CUOpent\tcal an 
dating around 1880. From that time 
on up to the present day, improve- 
ments were made in conjunction with 
Arcs as shown graphically on the first 
slide, until to-day we have the Metallic 
Arc Luminous Lamp. On the graph- 
ical chart shown, improvements are 
illustrated up to 1916, since that time 
the Metallic Arc Lamp has had still 
more improvements. Its mechanism 
has been changed materially making it 
less complicated. The Metallic elec- 
trodes used with it have been im- 
proved both in efficiency and life; 
efficiency increased, approximately, 
from 50 to 75 per cent. and life of the 
electrodes increased as much as 100 
to 150 per cent., thus reducing main- 
tenance considerably. 

Owing to the 
mechanism of an Arc Lamp of any 
kind, “which really reqtires “skilled 
workmen to look after, and the de- 


complications in 


velopment in the incandescent lamp 
during the period I have just passed 
over, it was deemed advisable to 
utilize the incandescent lamp for street 
lighting, particularly in the small 
Towns and Countries outside cf the 
United States, where, owing to sup- 
ply parts for Arc lamps having to be 


brought in from a foreign country 
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Advances in Efficiency of Series Arc Lamps, 1880-1916 

Slide No. 1 
maintenance considerably. 
However, prior to 1907 there was 
little or no advancement made with 
the incandescent lightning until the 
Tungsten filament lamp was_ intro- 


increased 


ddceds (rom that date’ up. tor the 
present day wonderful improvements 
-have been made in the development of 
the incandescent lamp. This is graph- 
ically shown in the next slide. 

Up to 1914 incandescent street 
lighting was confined to smaller towns 
and out-lying districts where high in- 
tensity was not needed. 
great number of cities utilized incan- 


There was a 


descent lamps for lighting their down- 


town sections by using the three or five 
light clusters. 
extremely popular for a period in both 
Ganadarand thes United: States: alt 
was the only means of increasing the 
intensity previous to the development 
of the large, high efficiency incandes- 
These clusters were con- 


In fact this system was 


cent lamps. 


sidered ornamental and efficient at the 
time; then came the development of 
the large gas filled -high efficiency 
lamps ranging now up to 1,500 C.P. in 
the series type for street lighting. 
With this advancement the day for 
cluster lighting came to an end; when 
we compared its ornamental features 
with a stately single unit it had no 
comparison; when maintenance was 
considered, the single unit naturally 
was by far the most economical. 
When we take into account efficiency 
the single lamp is far the more effict- 
ent than a number of lamps with the 
same amount of candle power or 
wattage. There is also less glass-area 
to absorb light and no arms to ob- 
struct light. ‘This is clearly shown on 
Slide NN O.=o 

his) brinessius wp, to “thes present 


.day when.we can utilize a modern 


efficient Arc lamp which is still used 
extensively in the States and some of 
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Advances in Efficiency of Series Incandescent Lamps, 1900-1916 


Slide No. 2 


the larger Cities in Canada or a high 
efficient incandescent lamp for all 
phases of street lighting. , 

To illustrate the problem we are 
confronted with when _ considering 
street lighting, we will assume we 
have a City of about 75 to 100,000 of 
a population. This 
cover most every phase. 
divided: soit Jin: “Ae 


tions —VWiain = Down 


will then 
ia ecanmbe 
following sec- 
= echion 
lighting); Secondary 
Main Residential 
Districts, Boulevards and Park-ways; 
Suburbs; Highways leading out of 


Town 
(\White-way 


Business Streets; 


City. We will first take the White- 
way District. This being the main 
business district at calls for. orna- 


mental lighting. The Type of Unit 
and Standards to be chosen, when pos- 
sible, should he of such a design so as 
to harmonize with the architecture of 
the buildings. Then intensity of illum- 
ination should be such as to flood the 


street with light, having an intensity 


Ofstrom: 25 to. l it. candle accorame 
to the density of +tratfiic.” Heightvot 
units, Tangingwiromil>.to. 1S sande 
some cases 20 to 25 fit. Spacing 100 
ft. opposite-utilizing 1,000 C.P. or 
15500) CPi lamps. 

Where the Main street is built up 
of buildings of fine architectural qual- 
ity it is usual to allow the light to 
flood the sides of the building as well 
as the street surface, a large portion 
of the light striking the building 
fronts will be reflected back to the 
street surface; this varying according 
to the nature of the building. Where 
the buildings are not high and it 1s 
considered advisable not to illuminate 
them to a high intensity, refracting 
elassware should be utilized in the 


Unit and thereby affording longer 
spacing. If the Unit is utilized with- 


out refractors, care should be taken to 
choose the proper glassware so as to 
obtain the required amount of dif- 
fusion and at the same time not lose 
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Slide No. 3 


“0 to 50 per cent..of the light in trans- 
mitting it through the glass. This I 
might say is a study of to-day for the 
Within the 
last year or so new glassware has been 
developed, designed with minute pro- 
turbances and depressions on the out- 
er surface. This diffuses the light by 
breaking it up, also by adding an out- 
er flashing of opal. Here you have an 
effect never obtained before in street 


illuminating engineer. 


lighting as it adds a pleasing sparkle 
to the light source. 


Where 


necessary a dome refractor can be 


refracting glassware 1s 
utilized in this new type of glassware 
without casting a shadow on the globe 
owing to the light source being broken 
up by the rippling on the glass. The 
effect of a refractor is shown on slide 
4, the refractor being nothing more 
than two glass bowls or domes placed 


together. The inner surfaces being 


cut into prisms so as to direct the 
light downward at the 10 degree angle 
below the horizontal. 

The results obtained from up-to- 
date White-way lighting are as fol- 
lows :— 

The Cosmopolitan atntosphere and 
dignified effect of the standards by 
day as well as night. 
window reflection 
on account of height of Units. 

High intensity and uniformity of 


The minimized 


distribution of light on street. 

People attracted down 
night, aiding the merchants’ to dis- 
play their goods. 


town at 


An impression planted in the minds 
of visitors to City which will never 
be forgotten. 

Secondary Business Streets, utiliz- 
imemar similar edesonm but pechapssd 
small unit and lamp, refracting glass- 


2) 


ware and longer spacing. is recom- 
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Slide No. 4 


mended. This will still maintain an 
even distribution but with a lower in- 
tensity than that of the White Way. 
The mounting height should be main- 
tained not lower than 15 feet high, 
average hor. illumination should be 
from .10 to .25 foot candles, spacing 
IZ arto 50) 

Main Residential Streets, Boule- 
vards and Parkways; when we come 
to consider this phase a very difficult 
problem usually confronts us, mainly 
to the trees which we have on. our 
residential streets and boulevards. We 
must not do away with the trees of 
course, as really havine the trees is 
the only way of taking away the busi- 
ness air and endeavoring to obtain the 
boulevard effect, thus making desir- 
able residential quarters. The trees 
also serve as a shade as well as beau- 
tifying. However, if these streets are 
to be illuminated to the degree that is 
necessary, taking into consideration 
the traffic that is on them, which is 
heaviest in the evening, it is importan! 
to at least endeavor to keep the shade 
trees well trimmed. It will also be 
necessary to keep the branches wel! 
trimmed to a height at least 12 to 13 


feet. above. the oround, )@mecomine: 


this Swill not bes necessary ons the 
younger trees. 

Where an ornamental system is to 
be installed such as you find in some 
of the higher class districts where the 
ratepayers are willing to pay the cost, 
which is reaily small, spread over a 
number of years, also along driveways 
and parkways, it was usually found in 
the past that a short post anywhere 
from 9 to 10 feet was used, utilizing 
a ball globe. Short spacing between 
units had to be used and even at that 
the intensity on the road surface was 
very low, as over 50 per cent. of the 
light was lost in the trees. 

To accomplish the desired effect the 
units should be mounted at least 12% 
to 13, feet high, in factiit thetreesiare 
not too thick it is desirable to mount 
them as high as 15 feet. The spacing 
can be 100 to 200 feet, on the staggered 
or opposite layout, providing the cor- 
rect glassware is used and either a 400 
or 600 candle power lamp utilized. 
Here we have an ideal application for 
refracting glassware, in fact to obtain 
illumination on the road surface so as 
to make driving entirely safe, refract- 
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ing glassware is absolutely necessary. 
The type of unit to be chosen will de- 
pend on the amount of money avail- 
able. 

The lantern type of unit is becom- 
ing very popular to-day for all classes 
of lighting, but especially for drive- 
ways and residential quarters. Its 
initial cost will be slightly higher than 
that of the usual glass globe but its 
maintenance will be considerably low- 
er and from an architectural point of 


The 


dome refractor can be readily used in 


view it suits the surroundings. 
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conjunction: with the lantern provid- 
ing rippled or stippled glass panels are 
used. This glass can have a slight 
flashing of opal in it without nulifying 
the effect of the refractor. However 
if it contains too much opal the light 
source will be given a yellow appear- 
ance which is not altogether desirable. 
The whiter the light the more pleas- 
ing and efficient. 

If a glass globe is to be utilized 
it should be made up of g 
has diffusing qualities in it and at 


glass which 


the same time designed so as to ac- 
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commodate a refractor. ‘lo accom- 
plish this, stippled or rippled glass 
should be used, otherwise the effect of 
the refractor will be killed and a bad 
shadow will be cast on the globe. The 
design of standard should be neat and 
simple, along slender lines. 

Where there is an over-head system 
to be used, bracket type units can be 
neatly arranged suspended from ex- 
isting pole lines or centre spail sus- 
pension can be utilized, where trees 
have grown up on both sides almost 
forming an arch-way across the road- 
way, as can be found in many cities. 
This is really the only efficient means 
of obtaining light on the roadway. 
Here refractor is absolutely 
necessary. 

As we get out in the suburbs wider 
spacing can be utilized, 200 to 300 feet 
or if the blocks are not much longer 
than this, units can be suspended at 
each intersection. Here also we can 
readily see the importance of refract- 
ing glassware.” Still another type of 
lighting for suburbs is the ordinary 
bracket and porcelain enameled re- 
flector. ‘This type of lighting has had 
its advancements also; the reflector 
being made with a longer neck lower- 
ing the reflecting surface nearer the 
filament of the lamp. 

When we come to the Highway we 
once again have a problem which has 
baffled the illuminating engineer until 
within the last year or so. Up to the 
present time here in Canada we have 
not bothered with the lighting of our 
highways only for a half mile or so 


also 


leading in and out of our towns and 
cities, and this will be found in inmost 


cases, very inefficient lighting, usually 


an 80 or 100 C.P. lamp with an 


enamel reflector spaced 400 and 500 
feet apart. The problem that was to 
be met was this; a suitable luminaire 
that would throw the light only on the 
road surface, utilizing long spacing 
and a moderately small lamp, other- 
wise Owing to cost it would be imprac- 
ticable to illuminate the highways. 

This condition is now being met 
with the Parabolic Highway 
Lighting Unit. This is absolutely the 
latest addition to street lighting. This 
unit consists of small reflector screens 
typically shaped and assembled 
that they do the work of an ordinary 
15 foot reflector. The light from this 
unit 1s directed only along the road 
surface. This unit should be mounted 
30 feet high, which is usually practic- 
able on existing pole lines along our 
highways and a 250 c.p. lamp utilized. 
The units should be spaced 300 feet 
apart for the main highways where 
traffic is heavy and on secondary high- 
ways this can be increased to as long 
as 6000 feet still maintaining better 
illumination on road than that of the 
usual reflector. 

An idea can be had by looking at 
the photometric curve of the unit as 
to the spread of light. You will notice 
at the ten degree angle below the hori- 
zontal the curve reaches over 4,000 
c.p. The diagram of direction of light 
rays emitted from the Highway Unit 
is also interesting and gives an idea 


tC W 


this wonderful distribution of 
light is accomplished. 


how 


From the night views shown and 
the demonstration along the River 
Road which I would suggest be in- 
spected by all, one can appreciate the 
value of this Now that our 
highways are travelled on to such an 


unit. 
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Sunnyside Boulevard, Toronto. 


Sunnyside Boulevard, Toronto. 
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Parabolic Nest Highway Lighting 
Unit. 


extent the importance of lighting 
them can no doubt be appreciated by 
all. 

The main problem which we are 
confronted with in regard to highway 
lighting is, who is going to pay for 
it? The towns and cities will not ex- 
tend their lighting outside their limits, 
in most cases, and it therefore looks 
as if it is up to the Department of 
Tlighways in our Government to take 
care of this lighting. In the United 
States steps have been taken in this 
respects ~ Wie. Newey ore starean4- 
just passed a bill providing for light- 
ing the highways in the cost of repair- 
ing and construction of highways. 
Other States are doing the same thing. 
This seems to be the only solution 
and when a comparison of the cost 
and maintenance of highways is made 
the cost and maintenance of 
lighting, the lighting end is so small 


with 


that it is really only a drop in the 
bucket. 


When we consider the number of 


accidents at night along our highways 
it goes to show that the sooner we 
come to the lighting of them the 
better for all concerned. 

Regarding the system recommended 
for highway lighting, I would like to 
say a few words on this before leav- 
ing the subject. It is recommended 
that a series system be used whenever 
possible. The units can be fed from 
pole type Constant Current Trans- 
formers which can be operated by 
time switches. It will be found that 
the maintenance of a series system 
will be lower than that of a multiple 
system, as the life of the series lamp 
is usually longer than that of a multi- 
ple system. However if this type of 
lighting is to be utilized where a multi- 
ple system is already in use, the unit 
can be very successfully operated by 
using a 200 watt multiple lamp. 

In conclusion I would like to leave 
you with this message: When install- 
ing a street lighting system you are 
spending the peoples’ money on some- 
thing they can see results from every 
day. Is it not worth consideration, to 
see that they get the most efficient 
system for the amount of money ex- 
pended? I have also pointed out to 
you some of the improvements that 
have been brought about in street 
lighting apparatus to obtain maximum 
illumination at least cost. Now I leave 
it to you to decide,—should not the 
people get the benefit of the latest 
developments? The average rate- 
payer takes the word of the engineer 
as to what is the most efficient system 
and type of unit to be utilized. There- 
fore, it is the duty of every municipal 
engineer particularly, to make a care. 
ful study of this matter when he has 
a street lighting problem on his hands. 
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DISCUSSION 


Mr. R. H. Martindale (Sudbury)— 
It has occurred to me, in connection 
with Mr. Hasting’s paper, as to the 
lise Ol PSETieSs transtormers, is there 
any detrimental effect on the trans- 
former when a lamp burns out, or, in 
other words, when the secondary cit- 
cuit falls down? 

Mr. Hastings—The transformers 
are designed to stand open circuit con- 
ditions. 


Mr. Martindale—If the circuit re- 
mains open for some time, wil! there 
be any detrimental result? 


Mr. Hastings—No, that has been 
pretty well taken care of. That was 
one of the first difficulties which was 
run into. | 


Mr. Martindale—As to mounting of 
the large candle power incandescent 
units on a bracket on a trolley pole, 
is there any objection to that owing 
to vibration? Will vibration affect 
them ? | 


Mr. Hastings—When the 
pole is placed in the centre of the 
street, with an arm coming out to 
the trolley wire, it is objectionable, 
because when every time a street car 
passes and the trolley pole hits the 
atimmtheresiseconsiderable-jar-on- the 
pole, and trolley poles springing off 
the wire often catch the units or the 
rope coming down. But where the 
trolley poles have been placed at the 
sides of the street, there is very little 
vibration of the poles from the span 
wires holding the trolley wires. 

Mr. H. F. Shearer (Welland )—I 
am sure we all greatly appreciate the 
way these gentlemen have gone into 


trolley 


their subject.. I have one matter in 
my mind, as to-whether it would be 
advisable to change from a multiple 
system to a series system. Has there 
been any determination as to at what 
point such a change should be made? 
With the time switch, as we have had 
it demonstrated this morning, there 
is no doubt that the series system in 
the sparsely settled or rural districts, 
couldabe operated. lias there been 
any determination as to where the 
point would come when it would be 
advisable to make the change from 
the multiple system to a series sys- 


tem? 


Mr. Hastings—The point where to 
leave off a multiple and begin a series 
system has always been a ticklish one. 
I do not know how to answer the 
question to Mr. Shearer’s satisfaction. 
Perhaps Mr. Dang, if heus-here, can 
answer it better than anybody else. He 
does more determining of what kind 
of system should be used than any 
one else of whom I know. 


There is no doubt where you have 
long lines, that the series system is 
quite the proper installation to put 
in. The large installations of over 
one hundred fixtures, certainly is 
reaching the point where you gain 
the efficiency which is characteristic 
of series systems. With an extremely 
small system, such as is met with in 
a number of municipalities in Ontario, 
it is just doubtful whether a series 
system is an advantage or not, but 
where you go up to anywhere over 
two hundred fixtures, I would say a 
series system would work out to ad- 
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I do not not know that that 
answers Mr. Shearer’s question, but 


vantage. 


the point at present is a puzzle. 

Mr. J. J. Heeg (Guelph)—1 would 
like to ask the name of the Amalgam 
of which Mr. Love spoke, and where 
ein besos 


Mr. It. is: Wyatt's: Liquid 


Love 


Amalgam and the address is 225 Rich- 
mond Street West, Toronto. 

Mr. G. L. Alexander (General Elec- 
tric Co.)—I might state, Mr. Presi- 
dent, with respect to the limitation of 
the series system, as against the mul- 
tiple, that there is hardly any limita- 
tion. 
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Some Peculiar Phases of Allocation 
of Charges for Municipal 
Electrical Utilities 


By R. C. McCOLLUM 


Auditor Municipal Accounts, H.E.P.C. of Ontario 


HEN the Uniform Ac- 
counting System for 
Nina capone lectric 
Utilities was issued in 
LOI aad 
1915 it was essentially 
of the accounting sys- 
had been practically 
standardized by the Interstate Com- 
the UWnrted 
States and by the most prominent of 
the: -Publhe> Witility 
that time, notably 
Wisconsin. 


vy 


an adaptation 


revised in 


tems which 


; ie: : 
merce Commission of 
Commissions at 


New York and 


These systems came into being 
simultaneously with the demand for 
some sort of control over the rates 
charged by private companies for ser- 
vice dependent to some extent on fran- 
chises granting the right to use the 
public streets and the practical elim- 


ination of 


competition, a condition 


lending itself very readily to extortion 


and discrimination, with no right of 
redress or method of relier. 


Laws were passed in various States 
and by the Federal Government at 
Washington placing some measure of 
control of rates in the hands of Pub- 
lic Utility Commissions, which were 
hear evidence, study 
and 


empowered to 
operating reports and_ statistics 
finally order rate revisions. 


The first essential to the intelligent 
operation of such a Commission was 
a standard or uniform accounting sys- 
tem by which balance sheets and oper- 
ating reports of operating companies 
could be compared, and the improper 
loading of expenses more readily de- 
tected, and the result was the evolu- 
tion of a uniform accounting system 
so clearly and precisely outlining a 
reasonable and rational practice, and 
so closely adhering to the unalterable 
laws of economics, that except 1n the 
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choice of language all of the account- 
ing systems of which I have know- 
ledge are practically similar and in- 
terchangeable. 

It will be noted from the above 
that the Uniform Accounting Sys- 
tems were evolved primarily for the 
protection of the consumers rather 
than the owners of the utilities con- 
cerned, and it was but logical that the 
Hydro-Electric Commission, 
acting as the dgentor trustee .or the 


Power 


municipalities and through them, the 
consumers, should have adopted the 
Accounting System as already devel- 
oped for privately owned. utilities, 
making such modifications as were 
necessary to eliminate returns on capi- 
tal stock and at the same time provide 
for the amortization of the plant cost 
by means of the annual principal and 
sinking fund payments on debentures. 

However, the working value of an 
accounting system, embodying as it 
does the best collective judgment of 
many practical and experienced engi- 
accountants, was quickly 
realized by all large public service 
companies, who no doubt would have 


neers and 


adopted some uniform accounting sys- 
tem for their own protection long ago, 
quite regardless of governmental regu- 
lations. 

Most of you are already familiar 
with the Commission’s “Uniform Ac- 
counting for Municipal Electric 
Utilities” and the method followed of 
dividing it into three sections to per- 
mit a practical application of identi- 
cal principles to large, medium and 
small municipalities, and while in each 
case the text is plain and understand- 
able to the average reader, its use pre- 
supposes a working knowledge of 


practical bookkeeping. As in every- 
thing else in life, knowing how a thing 
should be done, and being able to do 
it, are two very different things. 


The function of any accounting sys- 
(emis tO, feuech- Or. miirtor- inca, £OLna 
so condensed that it will make a clear- 
cut impression on the human mind, 
the cost of a plant, the money value 
of same, the financial result of opera- 
tion of the plant for definite periods 
and the cumulative result of operation 
to date. All effective accounting sys- 
tems must do this, and refinements or 
subdivisions are added according to 
the desire of the management for de- 
tailed analysis. 


As an illustration, a man might 
build himself a house, paying all the 
billseas, they Came im, trom.) special 
bank account, and when the heuse is 
finished his bank balance will show 
the-cost to have been, Say, $5,000.00. 
This may answer all his needs for the 
present, but if he undertakes to build 
another, he cannot plan as intelligent- 
ly or efficiently as his neighbor who 
knows just how much of his $5,000.00 
house is represented by excavation, 
masonry, rough lumber, finishing lum- 
ber, hardwood floors, roofing, heating, 
pltimbine wand” painting, etc. Nor ican 
the young couple who face embarrass- 
ment in meeting a monthly living ex- 
pense of $125.00 out of a $100.00 in- 
come set their finances in order until 
their expenses are so analyzed that es- 
sentials and luxuries can be definitely 
determined and retrenchment intell1- 
gently planned. The same rules are 
equally applicable to big business,— 
we should know, and Bacon’s obser- 
vation that “alittle: knowledge is. a 
dangerous thing” is as truly applicable 
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to bookkeeping or accounting as to 
everything else. 

Briefly stated, all expenditures fall 
naturally into four principal divisions: 
Pianiwor Gapital- 

Maintenance and Renewals: 
Operation and Administraticn ; 


tS Ww Oe 


Interest and Debenture Payments. 
In addition to the actual money ex 
penditures enumerated above, a pro- 
vision is made for providing revenue 
from the date a plant becomes alive 
to replace or restore each unit mak- 
ing up the plant, when it becomes 
economically irreparable, and in actual 
practice this has been assumed to 1n- 
clude obsolescence as well. 

The general rule governing the al- 
location of capital 1s simple,—embrac- 
ing all items having an expectant life 
of more than ones year candace stile 
proper 
equally simple at first, but the com- 


governing maintenance is 
plications which finally develop in the 
handling of the accounts when a dis- 
tribution system is being rebuilt to 
accommodate a change in load, and 
when the maintenance accounts are 
taking care of actual renewals or re- 
placements, can be realized only by 
those actually in charge of such work. 

I. said that the 
should show the plant cost 


accounts 

and its 
yA b 

money value. These are by no means 


above 


synonomous things, but it is a more 
or less neglected factor in many pri- 
vate companies as well as in practi- 
cally all municipal utilities, and the 
relations between the two in theory 
are continually in a state of flux. T'an- 
gible values should always be segre- 
total 
of the two should show the total out- 


e 
gated from intangibles, but the 


lav on capital. Plants may be aban- 


doned, by reason of obsolescence or 
change in load, and where this is done, 
the cost should be taken out of active 
capital and carried in an obsolescent 
plant account. Pole 
taken down, and even if the material 


lines may be 


is salvaged, the labor erecting and 
demolishing is no longer tangible pro- 
perty,; and except = in Sein usianeac- 
where there 1s. Special revenue 10sec 
against such cost, the amount should 
be still carried as intangible capi- 
tal. The charging of such items to 
expense 1s unfair to the consumers of 
that year, destroys the continuity of 
the operating record, and especially in 
municipal svstems where rates are 
yearly adjusted on a cost basis 18 de 
moralizing. 

We will consider, first, the case of 
a distribution system designed to pro- 
vide for a normal balanced lighting 
and power load, which after a few 
year’s use, in order to provide for sev- 
eral large power customers, has to be 
rebuilt. Granting that 
most of the material can be used, all 


practically 


of the labo: in the original construc- 
tion and in dismantling no longer re- 
present value, and should in theory be 
eliminated from tangible capital, and 
other material, such as 


while still good for some year’s ser- 


crossafns, 


vice, is discarded as not justifying the 
labor of replacing for its short re- 
maining life. 


Under no circumstances can we {us- 


tify a maintenance charge against 
months’ 
tear full 


theoretical depreciation is also being 


revenue of more than twelve 
ordinary wear and when 
provided for, so that it would appear 
quite logical and about the only prac- 
ticable plan to allow the original la- 
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bor and overhead to remain in capi- 
tal, capitalize so much of the new 
material and labor as went to increase 
thes Capacity Olsihe (pla, as early 
as can be determined, and charge the 
balance to the Depreciation Reserve, 
even up to the point of its entire de- 
pletion.. Such a plant being practi- 
cally new, can stand in the balance 
sheet without much accumulated. re- 
serve and not be subject to particular 
criticism. In actual practice, however, 
it will be found that no hard and fast 
rule Can be adhered 10, atid. as.1s- So 
often the case, good common _ sense 
must govern. 

Renewals—Under the classification 
the consumers are required to provide 
out of revenue for the current main- 
tenance of the plant, and also for the 
ultimate replacement of each unit. An 
average rate has been set for this 
based on the average economic life of 
the various units of the plant, but so 
far no account has been taken of the 
increased life due to maintenance. For 
instance, a meter having a life expec- 
tancy of twenty years is rejuvenated 
periodically. by cleaning, oiling and 
possibly the replacing of jewels and 
coils, so that its actual life far .ex- 
A pole taken into 
account on a twelve year life basis 


ceeds the estimate. 


may, and in cities and towns with pro- 
per drainage, usually does complete a 
life of more than double that time, 
Of itmay be cut. and reset. ina, dif- 
ferent location with an additional life 
of many years. 

In a general way plant life expec- 
tancy on which depreciation rates are 
computed, is based on evidence of so- 
called experts before Public Utility 
Commissions in rate adjustment hear- 


ings, when it is to the interest ef the 
private companies to justify high rates 
by proving rapid depreciation of plant. 
We have probably all observed in re- 
cent hearings in which we have more 
than a passing interest, that any con- 
tention can be proven by the testimony 
Oimexperts. “Ateany event, the burden 
of proof that the figures submitted by 
the experts were extravagant has al- 
ways been on the Commissions, with 
the result that they usually allowed 
the benefit of the doubt, and the offi- 
cial records may be reasonably con- 
sidered as ultra conservative. 

The result of all these conditions is 
that our authorized depreciation rates 
normally build up an adequate reserve 
long before the time when actual re- 
placement becomes necessary, and to 
prevent an unfair loading of expense 
against revenue, the actual mainten- 
ance expenditures should be carefully 
scrutinized, and’ that part: of. the ex- 
penditure which extends the life of the 
units affected should be 
against the Reserve, leaving in main- 


charged 


tenance only a normal twelve months’ 
wear and tear. This also is largely a 
matter of good judgment and common 
sense, taking the conservative position 
in case of doubt. 

There is another factor which has 
a very important bearing on this mat- 
ter in the average Hydro Municipali- 
ty, excepting only the very largest 
and smallest places, and that is that 
ordinarily all extensions to plant and 
all renewals of same are made with- 
out labor charge and include only the 
bare cost of the material. ‘The reason 
for this is that in the average muni- 
cipality there is an irreducible mini- 
mum of staff who are charged to the 
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third general heading, “Operation and 
Administration,” and the normal ex- 
tensions to the plant and maintenance 
work are taken care of incidentally 
without additional expense Ly the 
operating staff, who are indispensible 
regardless of such work. As a mat- 
ter of fact, excepting only the verv 
large and very small places where 
men are engaged specifically for this 
work, there has been practically no 
labor incorporated in the cost of ad- 
ditions which have been made to the 
municipal plants since the systems 


were first made alive. 


Assuming that on the average about 
50% of the cost of the original plant 
COnSIStCs OF labOm pilelOlowsethal is 
no additional! labor is required when 
replacement is made, the ordinary de- 
preciation rate so far as it applies to 
the original plant, 1s about twice the 
actual requirement, or what it need be. 


In the operation of an electric utili- 
ty or a telephone system, made up of 
2. larve= number s0L relatively: vsinall 
units, there 1s a point beyond which 
actual depreciation cannot go and the 


Re- 


newals of small parts, automatically 


plant give satisfactory service. 


charged to maintenance, and the con- 
stant additions of new material in ex- 
tensions, tend to retard, and at some 
point definitely arrest the progress of 
recent hearing 
the New York 
Telephone Company were under re- 
vision the New York Public Utility 
Commission, Ist 


depreciation. In a 


where the rates of 


Division, a body 
whose judgment will be respected by 
all other similar bodies, recently ruled 
that thirty per cent. of the tangible 
depreciable plant value was the maxi- 
mui: depreciation reserve that could 


This 


closely follows the evidence given in 


be justified in a balance sheet. 


the recent hearing of the application 
of the Bell Telephone Company at Ot- 
tawa for an increase in rates, when 
their application was refused by the 
Dominion Railway Board. 

In many Hydro municipalities the 
accumulation of depreciation reserve 
in less than ten years’ operation al- 
ready approximates this percentage, 
and if we add the free surplus, fre- 
quently exceeds it, and it is altogether 
likely that before long the deprecia- 
tion rates will either be revised down- 
wards or a maximum fixed which will 
have the same effect. 

In one important essential the re- 
quirements of the accounting systems 
governing the operation of the Hydro- 
Flectric Power Commission and _ the 
Hydro utilities differ from those con- 
trolling private companies in that they 
include as an operating charge the 
principal and sinking fund payments 
on the debentures, which a private 
company never does, and remember, 
when making comparisons with prices 
quoted by private companies, that you 
are automatically acquiring complete 
ownership of the generation, trans- 
mission and distribution system. In 
many municipalities a debt free local 
plant is already in sight and the bal- 
ance is a matter of mathematical cal- 
culation. ‘There is some satisfaction 
in planning such a heritage for, our 
children. 

The accounting system is in its way 
as essential to the 
Hydro as. the supply of energy, be- 


the success of 


cause its economic success is depend- 
ent on an accurate knowledge of what 
is taking place. Every Commission- 
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er, Manager, Secretary or Represen- 
fative ‘of a Hydro utility in any 
‘capacity should have a general under- 
standing of the principles of the ac- 
counting system, and should be so fa- 
miliar with the municipal section of 
the annual report that he can obtain 


from it without effort, any knowledge 
he requires for his own information 
or for the benefit of his friends. 

If you have a reasonable question 
about your operation, the answer 
should be in this book. If it isnot, 
make it your business to find out why. 


TCC eee 


DISCUSSION 


Wg eGr Vicker (i BO oy, Ont.) 
—In my experience as an associate 
of Mr. McCollum installing account- 
ing systems and checking operating 
and construction figures, it has been 
brought home to me many times that 
too few people entrusted with the 
making of accounting records are 
fully informed on the proper distri- 
bution of expenditures. 

To some, so long as there is money 
in the bank to pay the bills, operating 
expenses would consist of capital, 
operation, maintenance, renewals and 
everything else constituting a money 
payment, regardless of its effect on 
the operating results of the utility. 

To. others, the fact that an over- 
deatt icy beme ‘carried “at the bank, 
means that no capital expenditures 
can be made, and that the utility is 
financially unsound. While to others, 
the line drawn between what is truly 
capital, or renewal of capital or oper- 
ating. expenses is so vague, due to 
lack of study of the principles in- 
volved, that they cannot distinguish 
between them, and the result is their 
bookkeeping figures do not reflect the 
true condition either of the value of 


the plant in operation or of their oper=_ 


ating costs. 


To my mind too much study cannot 
be given to the principles underlying 
the allocation of charges for capital, 
renewals or operation, especially in 
the larger municipalities where the ex- 
penditures are heavy, where plant 1s 
being changed or renewed continually — 
and where the operating results can 
be materially affected by errors in 
judgment. 

In larger municipalities the engin- 
eers entrusted with the work of con- 
struction of plant and its replacement 
should be brought in touch periodic- 
ally with the accounting officials, the 
importance of the proper allocation 
of expenditures discussed and a de- 
finite policy outlined which all can 
follow without fear of error. 

At present we know that what looks 
to the accountant like legitimate cap- 
ital is truly replacement due to obso- 
lescence or deterioration of the re- 
placed unit, and that what looks lke 
a replacement is truly maintenance 
due to the conditions governing the 
case being considered. ‘This is due 
to the accountants not having the per- 
spective of the engineer, and visualiz- 


-ing the effect of expenditure on the 


plant capacity or value. Similiarly 


the engineer, not having the account- 
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ing point of view, frequently torgets 
the effect of his judgment on the book 
values of plant. He cannot keep in 
mind the ultimate effect on deprecia- 
tion, reserve and profit and loss ac- 
counts, as he does not know how these 
different accounts are really made up 
and how they function in an account- 
ing system. 

As stated by Mr. McCollum we can- 
not justify a maintenance charge 
against revenue, of more than twelve 
months ordinary wear and tear, when 
full theoretical depreciation is being 
provided. The charging to operation 
of renewals one year while none may 
be made the following year creates 
an unbalance the present 


system of rates cannot combat, and 


which 


since: the fatespare paseG vom schyice 
at cost of operation and maintenance, 
only true operating costs dare be con- 
sidered as an expense, to keep them 
within bounds. 

We have been frequently criticized 
for making charges to depreciation 
reserve account when the effect has 
been to increase the operating surplus, 
on the argument that we must. make 
such is not the 


a System pay, but 


the do what 
Our endeavor is always 


to present in as true a light as possible 


réasn for decisions to 


was done. 


the operating conditions of a utility 
regardless of the answer. . 

As stated before all interested in the 
allocation of charges to the various 
principal divisions of expenditures 
should co-operate to make sure that 
the proper treatment has been given 
to every dollar spent. 


Mr. J. J. Heeg (Guelph)—Mt. 


President and gentlemen: I would 


like to say that Mr. McCollum’s paper 


contains something which is worth 
while. We possibly do not appreciate 
it, at first glance; but -it makes you 
think. For instance, the small muni- 
cipalities who cannot have an account- 
ant or a bookkeeper with the gang of 
linemen, to charge up every pin and 
cross-arm which may be used, have 
the question arise whether they are 
making a fair charge or just taking 
the list of material as it comes in and 
then dividing it in the office the best 
way they know how. Many of us 
would like to know how that should 
be done. 

There is another question. We are 
all at times up against the case of 
pavements. Streets which are being 
paved with permanent roads in a good 
many cases require the pole line mov- 
ed across the street; and in that case 
the users of light and power have to 
absorb the charge, while I think it 
should be charged up to the new 
roads. Those are two things which 
I thought I should mention, because 
they may bring out some discussion 
which would help to settle on some- 
thing as a standard. 

Mr. O. M. Perry (Windsor)—The 
point in which at present I am most 
interested is, when the capacity of the 
line .is increased, how the charges 
shall be made. Down in Windsor if 
we change a fifteen kilowatt trans- 
former and put up a twenty-five kilo- 
watt transformer .in its place, we 
have increased the capacity of the sys- 
have been charging, 
roughly, one-half to maintenance and 
the other half to capital account. It 
appears that we have been wrong in 
doing this, but, if we have erred, I 
think it is an error on the proper side. 


tem, and we 
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I would like’ to ask Mr. McCollum 
how he would apportion the charges 
“in a case like that—how much should 
be charged to capital account and how 


much to maintenance. 


Mr. R. H. Martindale (Sudbury)— 
Mr. Chairman and gentlemen: Mr. 
Flees raised ya. pomt, on? which. | 
would like to have the opinion of the 
auditors; that is, when improvements 
are being undertaken on the street and 
the pole lines are already erected. In 
the event of some street improvement 
being brought along, necessitating the 
moving of our pole lines, should the 
electrie ticht plant. bear thes cost of 
moving that line, or should the cost 
Of it be charged to the improvement? 
What department should bear 
cost ? 

Vio rewry Ci, BE. PG. oF 
Ontario) —The question of the a- 
mount of depreciation which should 
be set aside is set down by one author- 
ity at thirty per cent of the tangible, 
depreciable plant. Just when does he 
understand that thirty per cent should 
be reached and should it be maintained 
at thirty per cent thereafter, or should 
it fluctuate? Of course it is possible, 
by setting aside a certain percentage 
to maintain it at thirty per cent. there- 
‘aiter,, -lse this held in reserve for 
eventualities which are unforeseen, or 
is it to take care of the time when it 
might be presumed that the plant 
would all be worn out, and it would 
then be needed to be spent, and con- 
sequently there would be no reserve, 
and you would start to follow another 


the 


evcien 

He speaks of wear and tear and 
says that under no circumstances can 
charge 


we justify a maintenance 


against revenue of more than twelve 
months’ ordinary wear and_ tear. 
While the statement, of course, “is 
simple enough, will he agree with you 
and me on what is ordinary wear and 
tear? As a plant gets older, it must 
cost more to maintain it, and the plant 
depreciates more rapidly as its gets 
older. These*phases of 1t are hard to 
figure out in a good arithmetic way. 
You can use common sense, possibly, 
in apportioning charges in any par- 
ticular instance, but here is a problem 
of trying to draw a conception of a 
thing for a period of years. 

We know the average life of a 
plant, but even that varies over wide 
ranges, depending upon the different 
localities, upon sleet storms, prevail- 
ing in some localities and not in 
others; and the depreciation reserve, 
I think, would have to be modified. It 
seems to me that maximum deprecia- 
tion reserve is a factor of the age of 
your plant. I was wondering if any 
interpretation of that kind had ever 
been placed upon it, and what Mr. 
McCollum considers ordinary wear 
and tear, and if he concedes that it 
does vary with the age of the plant. 

Mr. P. B. Yates (St. Catharines )— 
Wie ehaitinan, 16 Not a lote ol. this 
which we are discussing largely due 
to the fact that, under our present sys- 
tem of accounting, we maintain our 
plant and are paying off the cost of 
the plant through the sinking fund, 
we really have no depreciation of the 
Plante. Should that’ tec “Deprecia- 


tion” be changed, and instead of it, 


should we use the word “Antiquation”’ 
or “Obsolescence.” As you all know, 
we maintain a plant out of revenue; 


the life of a pole will vary from six 
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to sixty years; some of them are very 
long lived, and we see some that have 
been up for a good many years—sixty 
years iS an exageration, of course. 
But, with most of our debentures is- 
sued for thirty years, at the end of the 
thirty years our plant is still in full 
operating and absolutely 
debt free; the debentures have all been 
paid, in accordance with the sinking 
fund arrangement, and we have a re- 
serve on our hand to take care of a 
plant that is costing us nothing and 
that is in full operating condition. 


condition, 


1 had; at one: time “a “number of 
ereat arguments with a very famous 
accountant, who has been accountant 
for sesne of the municipal Hydro sys- 
tems; and when he asked me what 
we were charging for depreciation, I 
told him what the standard rate was, 
five per cent. on the tangible valuable 
of the plant, and he thought that was 
wholly inadequate. He stated, at that 
time, that under the English law a 
municipal plant cannot charge depre- 
ciation as an item of cost to the plant, 
as an item of cost to the service, and at 
the same time pay off their debentures, 
that that is charging their customer 
twice for the same thing; that, as the 
plant, we will say, in actual tangible 
value decreases,—I want to keep away 
from the word “depreciation,’—the 
debentures issued against the plant, are 
also decreased, and therefore a depre- 
ciation charge was not necessary and 
But he insisted 
that we charge a depreciation account 


was not allowable. 
of eight per ‘cent. to take ‘care_of re- 
for for 
through lightning, in the way of trans- 
and for obsolescence, and 


He said that he did 


SGl Ves storms and losses 


formers, 


evervthing else. 


not believe we should charge any de- 
but that. the -Hydro 
required that we should 
charge depreciation, and, if we were 
going to charge any we had to charge 
enough. 
It is my opinion that we would get 


preciation, 
Statutes 


away from a lot of this trouble if we 
could drop the use of the term “depre- 
ciation” and use the term “reserve for 
contingency” and for “obsolescence,” 
and for -antiquation: 


Mr. McCollum—I will try to an- 
swer the questions in the reverse order 
from that in which they were asked. 

The term which we use in the muni- 
cipal books as “depreciation” is repre- 
sented in the Hydro Commission 
accounts by the word “renewals” 
which means the same thing. The 
difference is that in the Commission 
accounts they have a small additional 
charge which they call “contingen- 
cies” which is not provided for in the 
municipal accounts at all. We have 
always gone ahead with the hope that 
the free surplus, that is the profit over 
and above all other charges, would be 
sufficient to take care of any contin- 
gencies which might arise. Up to the 
present, with the exception of the sleet 
storms in this last spring, there has 
been nothing worth speaking of in 
that line in connection with Hydro 
operation. 

There are three different plans by 
which operating charges are grouped, 
so far as I know. There is the plan 
called the Seattle plan; they charge 
to their revenue operation, deprecia- 
fion, interest and sinking fund, but 
they do not charge any maintenance. 
They charge a theoretical deprecia- 
f1on, and then the actual maintenance 
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expenditure is charged against the de- 
preciation reserve. In that way they 
know, on the first day of January, 
exactly what their operating expenses 
are going to be for the year on which 
they are entering, because they know 
what the salary of the staff is, they 
know what the carrying fund is and 
the sinking fund and the depreciation 
rate; so that they know exactly what 
their expenses are going to be—it is 
a fixed line and does not go up and 
down, and the maintenance goes into 
the -ceserve, 

In Winnipeg, where they have a 
very extensive municipal system, they 
do it a little differently; they charge 
operation, maintenance, depreciation 
and interest; they do not charge sink- 
ing fund. They take the position, 
which is quite a logical one, that you 
cannot justify a charge to a consumer 
of depreciation of a plant and also 
make him pay for the plant. So they 
maintain it, and let posterity pay for 
it if it wants to; they give it a plant 
as good as they had, maintained up 
to a certain standard. 

The Hydro has gone one better than 
the others, because they have assumed 
the whole burden and say, “We will 
build the plant, maintain it, pay for it 
through the sinking fund, and also pay 
for the replacements.” 

During the first three or four years 
the debentures were issued almost uni- 
versally as thirty years debentures, 
and there were a few forty years. 
Since 1916, so far as I know, ninety 
per cent. of the debentures have been 
Ofe-a twenty year: basis, -and,. of 
course, it takes a higher sinking fund 
on a twenty year than on a thirty 
year basis. 


The Hydro plan is ultra conserva- 
tive, assuming all the burdens that 
the other systems impose, and also 
adding an additional one. And, if no- 
body suffers, why not be doubly sure? 

Mr. Drewry raised a question as to 
what was the basis which would justi- 
fy a maximum percentage of your 
tangible plant as a reserve. I think 
the grounds for that is that in order 
to operate sucessfully a telephone sys- 
tem or a distribution system you have 
to maintain it up to a certain standard. 
You cannot operate it up to the point 
where it will all go to pieces at one 
time. It does not consist entirely of 
twenty year units; there are a lot of 
items which will go to pieces in six 
years. Assuming that your plant has 
a composite life of twenty years, 
it has never happened in actual 
Piactice *that sa plant =risheoner in 
the twenty years. In the meantime, 
you have renewed your cross-arms 
twice, and your poles once, and your 
second poles will be only eight years 
old and still have a life of four years; 
besides that there is a residual value 
in your wire, which never depreciates 
more than sixty-five or seventy per 
cent., so that if you are going to oper- 
ate your plant and give it the periodi- 
cal inspection which it must have, the 
renewal of your cross-arms and of 
your poles and the doing of the work 
which an ordinary inspection involves, 
if you accumulate more than a thirty 
per cent. reserve,-it is too much. 

The other point which Mr. Drewry 
raised is as to what-is wear and tear 
and when the time-of maximum main- 
tenance is reached. ‘That was the ob- 
ject aimed at when working out the 
Uniform Accounting system that we 


ap as 
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might obtain a uniform maintenance 
expense, anticipating obvious replace- 
ments and providing for them from 
the beginning of operation through 
the medium of the depreciation re- 
serve so that when the replacement 
was actually made, the cost was not 
reflected in the expense account. In 
theory, the 


rates are correct, the annual charge 


providing depreciation 
against revenue, that is the sum of or- 
dinary wear and tear, and deprecia- 
tion, will make a perfectly flat hori- 
zontal curve, from the beginning of 
operation, regardless of the age of the 
plant. The unavoidable fluctuation in 
the annual cash outlay. on renewals 
is absorbed in the balance of depre- 
ciation reserve in the balance sheet, 
but does not in any way affect the 
profit or loss account or have any in- 
fluence on the yearly rate adjustments, 
which is the real objective. 


In the Seattle plan, where they have 
a “depreciation charges Or Sevella OF 
eight per cent., which is enough to 
take care of every unit in their plant, 
as ast) as they rreplaccea unite they 
put it in asa maintenance chdrge’ 
then maintenance goes into deprecia- 
tion reserve, and not into profit and 
loss. 

Mr. Martindale raised a point as to 
who should assume the cost of moving 
poles from one location to another in 
the street, due to some work being 
done on the street, which is the same 
question as was raised by Mr. Heeg. 
I do not know that that is an account- 
ing matter. It is rather a matter of 
common sense and justice. If vou 
are serving a people with a service at 
cost and have erected a pole line, and 
the city wants to pave the street and 


to move the poles across to the other 
side of the street, why shouldn’t that 
expense form a part of the cost of 
the road? 

I think a precedent was established 
for that, in the building of the Ham- 
ilton Highway, when a lot of poles 
were moved from one side to the other 
for the convenience of the road. Of 
course, 1f some company had a fran- 
chise which gave them a right to plant 
poles on the street which belongs to 
the people, and the people want that 
street, they might have la right to 
charge that back. The granting of a 
franchise to use a public street should 
not carry with it any obligation to save 
the company from any expense grow- 
ing, Gut Of-the-tentiil aiseaomeume 
streets or highways by the municipal- 
ity at any future time, but where the 
poles are the property of a publicly 
owned utility and are placed with the 
consent and approval of the municipal 
authorities it would if at 
any later=date, the tichiiuleuee: ox wie 


seem that 


highway requires a change in the loca- 
tion of the poles then the “expense 
should form part of the cost 51 the 
new work. 

In regard to the allocation of con- 
struction charges for a distribution 
system, insofar as street lighting 1s 
that 

understanding 


think the 
not 

requirements of 
We 


called 
It is the only material which 


concerned, I ques- 


lion is due to 
thoroughly — the 


the accounting system. have 


a” <Capitaln account street 
lighting. 
is distributed according to its use in- 
stead of according to its character; 
it is exceptional in that way. We have 
no corresponding capital account call- 


ed house lighting or power. There 
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Mr. A, 


T. Hicks, Vice-President 


is always some misconception as to 
what is street lighting equipment. A 
transformer in a sub-station is two 


things, sub-station equipment and 
street lighting equipment. *This creates 
an ambiguous. situation, which we 
could not work out in practice. In 
the revised edition, we modined the 
text in regard to street lighting equip- 
limited it 


brackets 


ment sand. entree sto 


lamps, and ixtures: | for 


light on the street and ornamental 
street lighting systems. We do not 
charge street lighting with any part 
Gi, the 
an 


poles Or CHOSS=chodas Or 


wire because -we do not 
charge any part of that to house lght- 
ing or to power. In determining the 
cost of serving the different classes, 
we sub-divide the entire cost of the 
distribution system into light, power 
and street lighting. If you charge 
street lighting with a part of the 


poles, etc., it will mean that your street 


lighting would get a double charge, 
when the distribution 
being apportioned 


System 71S 
in the head office 
and for that reason we do not want 
to put into street lighting anything ex- 
cept what would not be 
under any other heading. 
In regard to the handling of the 
charges, in taking down a fifteen 
and putting up a twenty-five kilo- 
watt transformer, Mr. Perry did not 
tell us what he was going to do with 
thesniteen whens heatook «it out. «If 
ite se CONT MO= =e eepUty citp) pin 
locatione vand: 1s) .sinl =a 
transformer, the only thing involved 
Loe tC eeicm tlic 
the change in position. 


classified 


another 


cost of making 


The fifteen 
is still a transformer, the same as it 
was before. In the one case you had 
fifteen kilowatt capacity on the poles, 


and the 


next have 


you 


forty 


ire), 


H, Scott, Chairman Papers 
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kiiowatts ready to be used as needed. 

The cost of taking down the crans- 
former and putting up the other one 
is the only thing which can be subject 
tO-cliscussion; as tar asl scanyceesi, 
The rest of it is clear. Strictly speak- 
ing, I would say that is not a true 
operating charge against the consumer 
in the year in which the work was 
done, because the condition which 
brought about that necessity was not 
the work of that year, but the load 
was increasing gradually, until you 


found you needed to make the change. 
You have been providing for it in 
your annual reserve set aside. Your 
depreciation rate includes theoretical 
replacements, whether the replacement 
is due to the termination of their 
theoretical life, or because of obsoles- 
cence. 

I think I have answered all the 
specific questions that were asked, but 
if I have overlooked any I will be glad 
to be reminded and will do what I 
can to make my position clear. 


POE 
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‘The membership lists for this year 

show an increase in the number of 
Member Utilities, while there is a 
falling off of Commercial Members. 
During the year 1921, there were 1206 
Member Utilities; eleven of these 
failed to renew their membership for 
this year, while seventeen new Utili- 
ties were added, bringing the num- 
PbemoieWitligesmipato o2e bie Util. 
ties that have dropped out are:— 
Delaware, Elora, Goderich, Hagers- 
ville, Milton, Mount Forest, Port 
Stanley, Tara, Toronto Township, 
Scarboro Township, Stayner. 
The new Member Utilities are :— 
Arthur, Aylmer, Ayr, Baden, Beach- 
ville, Durham, Glencoe, Listowel, 
Niagara-on-the-Lake, Oil 
Springse@vonos-bicton, § Port Col 
borne, Ripley, Simcoe, Springfield. 

The Commercial Members for 1921 
consisted of 45 companies. Nine of 
these have dropped out, while two 
new companies have been added, giv- 
ing us 38 Commercial Members for 
1922. The following are the compan- 
ies who have not continued member- 
ship :—Chas. A. Branston, Limited; 
The Coffield Washer Co., Limited; 
Electric Refrigerators, Limited; Gil- 
lespie Eden Corporation; W. A. 
Kinibsai@oree bimmited: ot he “National 
Equipment Co., Limited; R. FE. T. 
Pringle, Limited; The Slade Mfg. Co., 


Newcastle, 


Limited; Swedish General Electric, 
Limited. 
The new Commercial Members 


are:—D. Moore Co., Limited; The 


Sterling Electrical Co. 


Membership cards have been is- 


sued as follows :— 


(RII Are, Mate ied 183 
Gia sca gts WAS: 
Commerciane. . 137 
NGC OC aes erties = Fee 65 
PEOLae teat aes DOS 
So REAL CLEMENT, 
Secretary. 


Regulations and Standards 
Committee 


As far as the-committee 1s concern- 
ed, of which I am chairman, in talk- 
ing EA PEP (ines. Glan 
Inspector, and Mr. Dobson, I under- 
stand that they are preparing a new 
Rule Book, and no doubt it will be 
in the hands of most of the engineers 
and managers at an early date. There 
are going to be quite a few of the 
rules changed, which I think will be 
welcomed by all the members. The 
Rule Book in its present form is really 
not a Rule Book at all, because there 
have been so many amendments and 
bulletins sent out that the Rule Book 
has become practically useless, and I 
think it is time that something in this 
line was done. 


with 


Otherwise, we have 
not heard any complaints from muni- 
cipalities. 


Merchandising Committee 


At a joint meeting of Inside and 
Outside Merchandising Committees 
held: one January 25th, 1922,-at"the 
Omices Ot sthoemidel ©.) there -were 
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formed four sub-committees as fol- 
lows :— 
Purchasing Committee, 
Iducational and Advertising Com- 
mittee, 
Servicing Committee, 
Accounting and Collections Com- 
mittee, 


and each of these committees was in- 
structed to look into the problem of 
furthering the interests of the Hydro 
municipalities in merchandising mat- 
ters, and to submit suggestions for 
properly conducting the Merchandis- 
ing Campaign. Following this meet- 
ing, the Purchasing Committee met 
on January 26th, and it was decided 
to obtain from all municipalities sell- 
ing merchandise, a_ specification of 
their sales for the year 1921, as well 
as a schedule of the probable sales 
for 1922, upon which could be based 
an estimate of the probable total re- 
quirements of all Hydro municipali- 
ties for this year. In response to an 
appeal to the Hydro shops for this 
information, all but one or two sent 
in the information, which was com- 
piled-and sedsasea bacicatOm un urtier 
consideration of the problem of buy- 
ing supplies for Hydro shops through 
the Purchasing Committee. 

The Purchasing Committee held a 
meeting on April 20th, and were pre- 
sented with the compiled list of Spe- 
cifications for the Hydro shops for 
the vear 1922, and discussed ways and 
means Of approaching manufacturers 
of the various appliances manufac- 
tured and supplied, with a view to 
obtaining the very best prices on the 
amount of the 


business set out in 


schedule. After thoroughly discuss- 


ing the problems confronting them, it 


was decided to leave: the matter to 
the Purchasing Department, in whose 
hands the question of obtaining prices 
still 


be made to the manufacturers, some 


stands. Before overtures could 
definite plan governing the merchan- 
dising activities of the H.E.P.C. was 
necessary, and bearing this in mind 
a meeting was called of the Educa- 
tional Committee, to discuss the pro- 
per methods of conducting an adver- 
tising and educational compaign > in 
Ontario. 

The chairman of the Educational 
Committee submitted a detailed re- 
port of suggestions as to the proper 
way of conducting an educational 
campaign, and with these suggestions 
several advertising agencies were ap- 
proached and asked to submit propo- 
sitions aiong with the probable cost 
of campaigns to cover the Hydro re- 
quirements. ‘Two such propositions 
are at present under consideration, 
and should they meet with the ap- 
proval of the Commission, the muni- 
cipalities will be notified in due course 
of their complete operation, and the 
co-operation of all municipalities in 
carrying out the plans is earnestly 
asked fer. 

The Servicing Committee held a 
meeting on January 26th, and dis- 
cussed the principles which should 
eovern the servicing of appliances in 
the Hydro municipalities. The de- 
liberations of this committee are not 
quite complete, and when the full pro- 
granime has been definitely decided 
on, it will be presented in the form 
of a pamphlet for reference to every 
Hydro shop. 

The Accounting Collections 
Committee have not yet held a meet- 


and 
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ing, but information has been collect- 
ed on accounting methods employed 
in Hydro shops and in similar lines 
of business elsewhere, with a view to 
getting the best that could be had for 
the purpose, and accounting systems 
LOM lakes catorO miicmmaercnandise de- 
partments were installed in a number 
of municipalities along these lines as 
a trial, after the operation of which, 
it is expected printed instructions will 
be issued to the Hydro shops, to car- 
ry on their accounting in this way. 


Rate Committee 


A meeting of the Rate Committee 
was held at the office of the Hydro- 
Electric Power Commission of On- 
tario, on February 28th, 1922, and the 
following members were present :— 

Messrs. M. J. McHenry, V. S. Mc- 
Veneta e Phelps; |. J: bees 
OMe Veeco er eB Yates.) |e? E 
Brown, G. J. Mickler, H. F. Shearer, 
hee teietery, oa )eoNiiliikin, “Ro 
Cetordm reeks Coabint. EJ > Staple- 
foi Pee be oiston, |e). letery, G. i. 
Drewry ol et. Irelands 5: R:. A’: Cle- 
ment. 

Rates for Domestic Service were 
discussed with the object of fixing a 
minimum rate for this class of ser- 
vice, and disapproving of the use of a 
second follow-up rate. The following 
resolution was therefore carried :— 

“Resolved, that in the opinion of 
this Committee, the standard domes- 
Hic ravesOrmoe 22Cre AnCmlC. 15. Stitt 
ciently low for domestic service, and 
that any abnormal surplus should be 
absorbed in improvements in service, 
feeder 
ground feeders, and devices to regu- 


such as regulators, under- 


late, improve and especially insure 
continuous service; and that the En- 
gineering Department of the Commis- 
sion assure that 
safety device and improvement. be 
covered before any reduction in such 
rates be considered.” 


themselves every 


In dealing with the subject of rates 
for relectiic water heaters, refering 
to the suggestion that there be a flat 
date based on the cost of power to 
the municipality, plus $10.00 per year, 
it was.apparent that a further study 
should be made before making any 
recommendation. The following reso- 
lution was therefore carried :— 


“That the Commission be requested 
to re-estimate rates for electric water 


tO. this 
the 


heaters and refer the same 
Committee for 
rates to embody the following -— 

1) They are to encourage the use 
of low capacity heaters. 

2. Flat rates are a correct form of 
fates stor this class of ‘service? 

je Phe dat rates. must be 
enough to encourage the use of heat- 


ers, yet high enough to meet the cost 


consideration, 


low 


of Service. 

4. It is assured that there is no di- 
versity from the water heater load 
and that at least 75% of the heaters 
Mcnommall Or te:year, 

In dealing with the suggestion of 
fixing a service charge for perman- 
ently installed heating appliances, the 
Committee adopted a resolution— 

“That there be an additional service 
charge of twenty cents (20c.) per 
month per kilowatt of connected load 
for all permanently installed electri- 
cally operated appliances having a ca- 
pacity exceeding 660 watts, with the 
exception of electric cooking appli- 
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ances. lor electric cooking appliances 
this additional service charge shall ap- 
ply to 40 per cent. of its capacity with 
a minimum of 2,000 watts. The dis- 
tribution of kilowatt-hours used will 
remain as heretofore, 7.e., based on the 
floor area of the house.” 


There was also a resolution adopt- 
ed :— 

“That the Hydro-Electric Power 
Commission of Ontario be requested 
to authorize the refusal of the Muni- 
cipal Systems to serve instantaneous 


s) 


water heaters.’ 
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MINUTES OF CONVENTION 


The convention was called to order 
by the President, Mr. M. J. McHenry, 
at 2.00 p.m. on =hhursday, lune=22nd: 

It was moved by Mr. H. O. Fisk 
and seconded a byag vias. we aerliCks. 
That the reading of the Minutes of 
the last convention and of the meet- 
ing of the executive committee be dis- 
pensed with and that the Minutes be 
taken as read and adopted. Carried. 

The President then addressed the 
Association welcoming the delegates 
to the convention and outlining the 
work carried on since the last conven- 
tion. 
presented his 
report showing an increase in the 


The Secretary tien 


number of member utilities from 126 
to 132. Commercial members have de- 
creased from 45 to 38. 

It was moved by Mr. H. F. Shearer 
and seconded by Mr. O. M. Perry ::— 
That the Secretary’s report be adopted 
and that D. Moore Company, Limited, 
be accepted as commercial member 
and A. N. Hunter and R. P. Darrell 
Carried. 

Mr. J. J. Heeg, Chairman, Regula- 
tions and Standards Committee, pre- 
sented a 


as associates. 


report, which showed 
everything to be progressing favor- 


ably. 


Mr. G. J. Mickler reported on be- 
half of the Merchandizing Committee. 
On being moved by Mr. O. H. Scott 
and seconded by Mr. H. O. Fisk, the 
report was adopted. 

Ma O. M .Rerry presentedsaerenor 
for the Rate Committee and moved 
that it be, adopted: Mr. Perry's) mo- 
tion was ‘seconded *by Mira kaa: 
Myers. The report ‘contained a 
recommendation that there be a ser- 
vice charge for electric ranges. 

Mr. W. H. Childs moved and Mr. 
J. J. Heeg seconded an amendment 
that the report be adopted with the 
exception of the suggested service 
charge for ranges 7 it= 0 ;bemleraam 
abeyance until a further meeting of 
the Association. Carried. 

Mr. A» “i Hicks;-Chairmang|Cam- 
mittee on. Accident Prevention and 
Health Promotion, presented a report 
from that committee, details of which 
have been published in THE BULLETIN 
previously, and moved its adoption. 
On being seconded by Mr. H. O. Fisk, 
the resolution was carried. 

The President then introduced Dr. 
Co J. Hastings, Medical -Oitrcer sot 
Health for the city of Toronto, who 
gave an address.on “Public Health as 
a National Asset.” 


and Industrial 
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Pollomane =D r-ddastings-sitalk, Mr: 
Wills Maclachlan gave a short talk on 
‘Safety-First Work. Dr. Hastings then 
answered a number of questions by 
the delegates, after which he was 
extended a very hearty vote of thanks 
for his very interesting talk. 


The session of the convention was 
then adjourned. 


At 6.30 p.m. the Association met 
for its convention dinner. Honorable 
1B Lucas, “counsel. for +Hydro- 
Electric Power Commission of On- 
tario, was the guest of the evening 
who gave an address on “Co-opera- 
and was very heartily received. 


“ 


tion,’ 


The second session was called to 
order at 9.50 a.m. on Friday, June 
23rd, when the following papers were 
read :—Modern Street Lighting from 
Construction and Apparatus Stand- 
point” by M. B. Hastings, Secretary 
A. H. Winter-Joyner, Limited, and 
“Modern Street Lighting from Illum- 
ination Standpoint” by R. M. Love, 
Street Lighting Specialist, Canadian 
General Electric Company, Limited. 
Both papers were illustrated with lan- 
tern slides. Discussion following these 
papers was by R. H. Martindale, H. 
Pa hearers eal Liece Geo. 1a. Alex- 
ander and C. E. Schwenger. 


Niro Hastinesvand Mr. love were 
then extended a very hearty vote of 
thanks for the information given by 
them. 


Mr. E. I. Sifton presented a draft 
of a resolution in reference to the 
Murray-Flood report. 


Moved by Mr. H. F’. Shearer and 
seconded by Mr. T. M. Staunton :— 
That Mr. Sifton’s resolution be re- 


ferred to a committee to re-draft it 
and report back to the Association at 
the afternoon session. Carried. 


The President named Messrs. E. I. 
Siiton, Or El tscott Ry Do ererey, bi 
I’. Shearer and R. H. Martindale, a 
committee to re-draft Mr. Sifton’s 
resolution. 

The session of the convention was 
then adjourned. 


The-convention resumed at 2.30 
Nir hee (Ce VicColfum 
auditor, municipal accounts, Hydro- 
Electric Power Commission of On- 
tario, read a paper entitled, “Some 
Pectiliar™ Phases: of = Allocations or 
Charges for Municipal Electrical 
Utilities.’ Discussion following this 
paper was by Messrs. L. G. Ireland, 
Gj. Mickler J.J: Heer, Ona. Perry. 
R. H. Martindale, G. F. Drewry and 
Pee Be Yates: Om sbeine moved sand 
seconded a very hearty vote of thanks 
was extended to Mr. McCollum for 
his very valuable paper. 


p.m. when 


The committee appointed at the 
morning session to re-draft Mr. Sif- 
ton’s resolution reported back, and 
the following resolution, moved by 
Mr. E. I. Sifton and seconded by Mr. 
J. E. B. Phelps was carried. 


“That this convention of engineers 
and managers of the Association of 
Municipal Electrical Utilities place 
ourselves on record as condemning in 
the most emphatic manner possible 
the report of Engineers Messrs. Mur- 
ray and Flood made to the order of 
the National Electric Light Associa- 
tion, in which report claims are made 
and represented which to our know- 
ledge are absolutely false and mislead- 
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ing as regards the basis of operation 
control of the Hydro-Electric 
Power Commission of Ontario, and 


and 


the cost of power and light as sup- 
plied by Hydro municipalities, com- 
pared with the cost of current as sup- 
plied by private companies in Quebec, 
Buffalo, New York State and other 
states of the Union. We believe the 
same was made with intent to mislead 
public opinion in Quebec and New 
Morkwestatesin, pariuctlar sands omen 
general. 
Also. we believe the report is detri- 
mental to the industrial expansion of 


sections of the continent in 


this banner province, Ontario.” 

Mr. K. A. McIntyre, representing 
the Society for Electrical Develop- 
ment then addressed the Association, 
outlining the work that organization 
was doing. 

Mr. IF. Gover extended to the As- 
sociation an invitation to hold its con- 
vention next summer at Orillia at the 
National. Y. M. C. A. Organization 
Park. ‘This matter was referred to 
the executive committee. 


PTA : 7 
[he convention then adjourned. 


At 4.30 p.m. the delegates met in 
the Queen® Victoria” Niagara wales 
Rak baseball match 
played between the utility members 


where a Was 


and the commercial members. 


An informal dance was held that 
same evening beginning at 9 o'clock. 


On Saturday morning, June 24th, 
the delegates visited the Queenston 
power station. 


The register shows the attendance 
at the convention to have been as fol- 


lows: 

CASS SAT CN ie 89 
CLASS? Rae oe ee 23 
Conimercial) 4 Se. eee 82 
ASSOCIATES (izac. a oe ee 36 
CTU St Seed in LS oa et eee 2h 
“Total ie Ss Se eo oe eee 254 
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Rules for Accident Prevention 
to Employees 

The Hydro-Electric Power 

mission has had a booklet prepared 

giving Rules for Accident Prevention 

it recommends 


Cont- 


to Employees, which 
being used throughout all its Systems. 
The booklet is pocket size and is in- 
tended to be carried on the person of 
each employee so that he will always 
have it with him should it be required. 


It should be placed in the hands otf 
every employee of the Municipality 
who has anything to do with the con- 
struction or cperation of sub-stations 
or distributing systems, and he should 
immediately acquaint himself with its 
contents and then keep it with him 
for -tuturesrererences.’ thexbooldets 
prepared in; loose leaf form to permit 
the insertion of additional pages as 
they may be published from time to 
time. 
ities adopt it and have their employees 
putittouthe use for whicheit.isein- 
tended. 

The Hydro-Electric Power Com- 
mission will be pleased to send a 
sample copy to any Municipal Electric 
Utility making application for the 
same, and is desirous that all should 
avail themselves of this opportunity. 


It is recommended that all util- 


Nipigon Development 


The Commission has recently pre- 
pared and distributed a pamphlet en- 
titled “The Nipigon Hydro-Electric 
Delevopment Constructed and Operat- 
the Municipalities of 
Uhiadecibay = District. sin 
pamphlet is given the history of the 


CO ton the 


this 
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early agitation for electric power in 
the Thunder Bay District as well as 
all matters pertaining to negotiations 
between the municipalities at the head 
of the Lakes and the Hydro Commis- 
sion concerning the initial delivery of 
Hydro Service to Port Arthur and 
Fort William. Complete details are 
given concerning the relations with 
the Kaministiquia Power Company ; 
facts concering the possibilities of 
power development on the Kaministt- 
quia River as compared with the var- 
ious sites on the Nipigon River. 

All conditions leading up to the in- 
stallation of the Nipigon Development 
are given in detail, as well as infor- 
mation concerning rates and the pos- 
sible market for power in the district. 

A description is given of the ad- 
vantage of the Twin Cities as an in- 
dustrial centre and statistics are sub- 
mitted in the pamphlet concerning the 
commercial possibilities of the district. 

A complete description of the Nipi- 
gon Development, with illustrations, 
appears in the pamphlet in the form 
of an appendix. 

To any reader of the Bulletin de- 
siring all of the facts concerning the 
Nipigon Development and Hydro- 
Electric Service at the head of the 
lakes, together with information con- 
cerning the commercial possibilities of 
the Twin Cities, no better source of 
information can be obtained than this 
pamphlet, and copies of same may be 


obtained upon application to the Com- 
mission. 


The Aim of The Bulletin 
There has been appearing on the 
fourth page of the cover of the Bul- 
letin a notice outlining its aim. It js 


“to provide municipalities with a 
source of information regarding the 
activities of the Commission” and also 
“to provide a medium through which 
matters of common interest may be 
discussed and to promote a spirit of 
co-operation between Hydro munici- 
palities.” 

We would like to see our readers 
taking more advantage of the oppor- 
tunity offered. There are problems 
arising out of the operation of the 
Municipal Systems, the solution of 
which would prove of benefit to 
Then again there are ideas 
that have been tried out by some. 
Others will find those ideas useful and 
from the results obtained would be 
governed as to future action. It does 
not seem that all of the utilities are 
running along smoothly and that noth- 
ing of any particular interest is hap- 
pening. 

And again there is another way in 
which our readers can assist. In pre- 
paring papers for publication, subjects 
are chosen which are believed to be 
instructive to the municipalities. We 
believe that our readers may have 
ideas on the subjects discussed. Con- 
tributions treating of such subjects are 
always valuable and help to increase 
the usefulness of the publication. 

The Commission publishes the Bul- 
letin for the benefit of the municipal- 
ities. The municipalities therefore 
having a personal interest in it should 
take every opportunity of using it. It 
is in their power to increase the value 
of the publication and it is trusted 
that readers will keep this in mind 
and will not 


others. 


hesitate to contribute 
anything that has proved of value in 


their work. 


Rite eWay, 
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New Home of Galt Public Utilities 
Commission 


ULY 28th was another 
red letter day for 
Hydro, being the day 
on which the handsome 


new office and sub- 
station building was 


declared opened by Sir Adam Beck. 
The opening ceremony took place in 
the show room, in the office section, 
in the presence of the Public Utilities 
Officials and a _ large 
gathering of citizens of Galt and men 
interested in Hydro affairs from all 
over the Province. 

The new Public Utilities building 
is said to be not only the finest in 
the city of Galt, but also one of the 
finest in the Hydro system, combining 
all the most modern ideas in buildings 
for this purpose. The simplicity of 
the exterior is what is known as the 


Commission 


straight style, stone ornaments and 
the large show windows of the Office 
Building providing relief. The build- 
ing is three stories in height through- 
out, of Ohio sandstone and brick con- 
struction, with the foundation of con- 
crete and Queenston stone. It is the 
first all’ steels office ‘structure to -be 
erected in the district, with reinforced 
concrete floors and all of the interior 
COnstnichone.catried on ‘the. steel 
frame work. 

The office section of the building 
is entirely the sub- 
station, the two being divided by a 
solid fire wall, with a stairway and 


separate from 


elevator between the two departments 


enclosed in fire walls: Lhe .two-sec- 


tions are connected by fire-proof doors 
and each section has its own entrance. 

The basement of the building pro- 
vides work shops for the waterworks 
and electrical departments, space for 
the rotary converter and storage bat- 
teries for the operation of the sub- 
station switch gear and for the heating 
plant for the building. 

The double entrance to the office 
section from Wellington and Dickson 
Streets, opens into a good sized vesti- 
bule which is of walnut finish. This 
leads into the show room and main 
office. This room is finished with a 
dado of grey marble, light grey stucco 
walls and.an ivory tinted keen cement 


Ver ATR GH LED 
Manager, Public Utilities Conilission 


of Galt, 
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ROBERE ALLO 
Assistant Manager, Public Utilities 
Commission of Galt. 


The floor is ot Jer- 
razzo with a ceramic tile border. The 
interior wood trim is in walnut finish 


beamed ceiling. 


with show-room fixtures and main of- 
fice grill to match. The lighting is 
from Duplexalite fixtures, 70 per cent 
indirect. The Secretary-Treasurer’s 
office and the billing room are off the 
main office. 

On the second floor are the cffices 
of the Manager, the Assistant Mana- 
ger, and the Board room. The finish 
on this floor follows the same general 
scheme used on the ground floor. The 
third floor is left unfinished, and is 
used for electrical ap- 
phances and wiring equipment. 

The main 


storage of 
entrance to sub-station 
Wellington Street, 
leading to a stairway connecting with 
the three floors. 


section is from 


The general layout and the switch- 
ing equipment has been designed for 
20,400 volts although the present oper- 
ation is at 13,200 volts. 
line entrances are located on the roof 
ef ‘the the “leads "being 
brought into the 13,200 volt switching 
and lightning arresters located on the 
third floor. 


ryA : : 
The incoming 


building, 


The transformer room is 
at one end taking up of the space of 
the first and second floors while the 
2300 volt switching and entrances are 
located on the second floor at the other 
end. The control room is located on - 
the ground floor beneath the 2300 volt 
switching. All 13,200 and 2300 volt 
switching is direct current electrically 
operated from the control board, each 
control switch being provided with 
pilot lights. 

The complete building as it stands 


cost $160,000 


while the electrical 


Anse Oa 
Secretary-Treasurer, Public 
Commission of Galt. 


Utilities 
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equipment entailed an expenditure of 
~“$60,COO making the total cost $220,- 
000. The work of removing the 
buildings that previously occupied the 
site. commenced ain April 19215 and 
the building was occupied on July 
ord last. Manager VW A sb airchild 
was in sole charge of construction 
and all materials, insofar as possible, 
were. Mades ine Canadag™ Lhexelec 
trical arrangements were worked out 
under the superintendance of Assis- 
tant Manager, Robert Elliott, to whom 
tiesiomslsharesot tie credit) 15) due. 


Ample provision has been made for 
the installation of additional equip- 
ment as the future growth of the load 
in Galt may warrant. 

The executive staff who were re- 
sponsible for the work consisted of 
Messicen WV lt bairchild. Manager, 
Robert Elliott, Assistant Manager 
andi At Be Scott secretary-lreasurer. 

Galt Public Utilities Commission :s 
composed of Messrs. G. Turnbull, 
Chairman; R. B. McGregor, G. Han- 
Cocke) ier wa sNlercemandiDrsek, 
Charlton, Mayor. 


Show Room, Public Utilities Commission of Galt. 
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What I Found Out on a Residence Survey 


Some Personal Experience in Investigating Residence 
Service Conditions with a Few Suggestions that 
Come Out of It—Getting the ‘‘Feel’”’ 

of the Public 


By CLARA H. ZILLESSEN, 
Advertising Department, Philadelphia Electric Company 


Residence surveys in many cities 
are serving to focus attention on a 
matter which has already been side- 
stepped for too long a time. We have 
known that a goodly number of folk 
have laid away their chafing dishes, 
percolators, grills and even their flat- 
irons on the closet, shelf ‘and shave 
And we 
have said that this is natural, because 
so many people purchase things lke 
this on impulse and then, because old 
habits and traditions die hard, care- 


elven Up the use-o1 them, 


lessly neglect to organize unaccustom- 
ed elements of service into their daily 
living. 

But have discovered 
also that too many housewives are not 
using their vacuum cleaners and their 
clothes washers 


the surveys 


and their fans and 
mixing motors in the way they should. 
They are not depending on them 
They are not using them as 
often and as much as we have taken 
for granted that they would. 

There is nothing to be alarmed at. 
Most people who possess these elec- 
trical appliances do use them because 


enough. 


of their great labor-saving and com- 
fort value. But the fact that any of 
appliances are abandoned or 


half-used is something that concerns 
us all. 


these 


The reason seems to’ be a dackeor 
thoroughness in selling. Salesmen are 
taking advantage of the ready appeal 
of these household devices to sell them 
easily, without establishing adequate 
enduring confidence in the need for 
their. constant use. For clearly no 
woman would apply a vacuum cleaner 
once a month and broom-sweep in be- 
tween who really understood the sup- 
erior Cleanliness of the electric sweeper 
It.is not enough for the dealer omuue 
central-station or the manufacturer to 
sell such an appliance. He must so 
sell it that it will be used habitually 
with complete reliance. And appar- 
ently it would be well for electrical 
applhance salesmen to 
thought to this. 


give more 

It 1s an interesting thing sometimes 
to put your finger out and for a min- 
ute personally get the “feel” of the 
public that we talk so much about. 
The residence survey offers such an 
opportunity, although it does not al- 
ways provide it in full measure. The 
survey man is apt to be intent on 
getting the job done and eager to fill 
his card and be gone quickly. But it 
takes a bit of time, with patience, 
comprehensive purpose and an under- 
standing mind, to really make the 
friendly contact that is necessary if 
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the full part that electricity is playing 
an the habitsof each™ home 1s to. be 
found out. Miss Zillessen has an un- 
usual background and an eager inter- 
est, and her experience on the Phil- 


adelphia survey gives reflections of 
conditions as they are that are worth 
pondering. 


Electrical World, July 15, 1922. 
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yJOE FING the shell-rim- 
med spectacles which 
are the outward mani- 
—Y. fectalionse Ole thesmiact 

that I am an advertising 
writer, and donning the 
identification badge and portfolio of 
the regular members of our survey 
squad, I recently sallied forth on a 
doorbell-pulling adventure in search 
of sales and advertising data on that 
mysterious and elusive element which 
we know as “the public.” Our com- 
pany is making a partial survey in 
Gevranmleaistricts ine.tiniladelphia: of 
commercial and residential properties 
—mostly the latter. It has primarily 
the purpose of definitely locating po- 
tential business, but also of obtaining 
accurate and first-hand information 
regarding our customers’ knowledge 
of certain company policies and their 
feeling toward the company in gen- 
eral. 


So with my fingers crossed and a 
new pair of rubber heels on my most 
comfortable shoes I started out. The 
first move was to disarm possible sus- 
picion with as heartfelt a smile as 
could be mustered; then to identitfy 
myself and declare my errand—-to wit, 
to ascertain if service, lights and so 
on were satisfactory; next to gather 
data regarding sizes of lamps used, 
applhances and number of hours’ per 
week and similar miscellaneous infor- 


mation, all of which was duly record- 
ed. I took my time and tried to in- 
gratiate myself into the confidence of 
the housewife or house owner, so that 
they would talk to me fully and freely 
and without the  self-consciousness 
people are apt to feel when being 
assailed with rapid-fire questions by 
the professional investigator. 


The districts I “worked” might con- 
veniently be classified into three types 
Ole pLOperiics. nes fret comprises 
houses which were built about twenty- 
five years ago and most of which have 
been wired: within the last five years 
—the majority of them within the last 
year or two. Those living in them are 
probably people with incomes of 
$3,000 to $5,000 a year—conservative, 
quiet-living individuals, with parlors 
instead of living rooms, closely drawn 
shades and a sort of mausoleum air 
about the lower floor. 
type! 


You know the 


Another class was of the small 
houses occupied apparently by people 
of very moderate means—clerks, 
machinists, printers and small store- 
keepers. ‘These people live on a very 
close margin, but nearly all of them 
have one or more appliances. They 
have bought their homes already wir- 
ed and obviously take their electric 
service as much, for granted as they 
do their bathrooms. 


on 
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The third type I interviewed were ap- 
parently a little higher up in the social 
scale, for these houses boasted of an 
occasional maid. ‘These homes, too, 
were wired when built, and nearly all 
the occupants have cleaners and flat- 
irons, at least. The mere fact that 
the occupants have more money, how- 
ever, does not put them in the higher 
ranks of intelligence, as my story will 
show later on. 

This survey work is rich in human 
You meet all kinds—busy 
mothers, dear old 
grandmothers, indifferent maids, cur- 


contacts. 
society ladies, 
ious old grand-dads, noisy children, 
talkative. 1olky = abiiptetandiesaagp= 
spoken ones, kind people and some not 
so kind—all the types that go to make 
Meeting cus- 
in their own 
homes certainly does provide a lot of 
curious high lights on the broad scope 
Ob eclectricmserviccm and siOWe aimelas 
woven itself into the fabric of home 
lite. 
most 


up this world of ours. 


tomers face to face 


3ut sometimes I used to get al- 
heartsick to see how many 
women there are who, with the means 
right at hand to live comfortably and 
happily, take years out of their lives 
and waste precious energy, because 
they run their homes with no better 
tools than those to which their grand- 


mothers were restricted. 
FLATIRON REACTIONS 


My first few days on the survey 
were a constant surprise to me. I 
used to ring the doorbell of a house 
and think: “Well, I wonder what new 
thing is going to hit me now.” I got 
a few serious shocks those first weeks. 
I was thoroughly “sold” on the idea 


of electric service in the home. We 


have all sorts of electric labor savers 
in my own home which are used to 
the limit. The idea of persons having 
these things and not using them there- 
fore didn't. fit into the picture, at all. 


I have never understood where all 
the electric flatirons that are sold go 
to. Thousands are sold every year 
and everybody seems to have one. Lots 
of people have two or three and they 
usually treasure them as if they were 
worth their weight in gold. But every 
once in a while (and more often than 
youd think)” 1 “came “acrossescome 
woman who hasn’t bridged the gap be- 
tween this generation and the last, 
who has an electric iron and deliber- 
ately either uses the old-fashioned iron 
herself .or- lets: her maid) dowcows ol 
tried hard to get at the mental attitude 
that would intentionally do an already 
hard job the hardest possible way, but 
it couldn't be done. People like that 
have shifters’ minds—you drive home 
an argument one way and they dodge 
away. They shift to some other point, 
equally weak, from which they will 
slide as soon as your ammunition is 
trained there. I came to the conclu- 
sion that such women were practically 
walking in their sleep and that nothing 
short of explosive advertising would 
wake them. 


I sold electric sweepers once from 
house to house when they first came 
on the market—when they were ugly 
big brutes to haul over a carpet, any- 
thing but the light compact machines 
we have to-day. That early training 
instilled into my very marrow the ab- 
solute need for an electric cleaner in 
every home. 
so-called 


I had cleaned too many 


clean carpets for the first 
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time with an electric cleaner, with the 
“wsualvresult ofvover a quart of dirt, 
to believe that a broom or carpet 
sweeper, no. matter how vigorously 
wielded, can keep floor coverings real- 
ly clean. 


N oct sean) Mimaceine miny ya GeACtIOn,: 
when day after day questioning re- 
vealed that the majority of women are 
really not using their electric cleaners 
often enough. Certainly once a month 


will not keep carpets and rugs free. 


from dirt, even though supplemented 
by unnecessary hard broom cleaning. 
I used to tell these women that all the 
household experts say that the easiest 
way of taking care of a house is to 
“keep a clean house clean,” that an 
electric cleaner should be used at least 
once a week, that hundreds of good 
housekeepers go over their rugs every 
second or third day, that estimates 
from all over the country indicaie that 
the average family can make liberal 
use of an electric cleaner for a whole 
year for about $2.50 worth of elec 
tricity. 


I remember one attractive frail little 
lady who lived in a good-sized house. 
We were talking about this question 
of cleaners, and I asked her how she 
“Well,” she said, “once a 
month I go over the house thoroughly 


sed’ hers. 


with the broom and then with my elec- 
{rice cleanem — Gany you imagine ite 
There is nothing much harder for a 
woman than to sweep a whole house 
Wit cm DroOiMey, Buca sheshad been 
habitually doing this, with a good 
cleaner, and expensive machine ready 
there in the home to do the work for 


her. ‘There is only one explanation, 


and that -is that the salesman) had not 
sold her full confidence in the machine 
when she bought it. 


THE ANTIPATHETIC-SERVANT Pose 


The thing that used to make mie 
nearly explode with impatience was 
when somebody would tell me she 
didmt meed an electric irom or an elec- 
tric washer because she “had some- 
body to do the washing.” Or she 
didn’t need an electric cleaner because 
she had a good maid who didn’t mind 
using the broom and carpet sweeper, 
was really “sot” against any electrical- 
ly driven appliance. I have come to 
the conclusion, however, that a lot of 
this so-called objection among  ser- 
vants against electric labor savers is 
purely mythical and merely a wall be- 
hind which the employer intrenches 
erselia becarise would rather 
spend the money for something else. 


she 


It’s usually the older generation 
that has this weird idea of not saving 
servant labor. I remember interview- 
ing a mother and two daughters on 
the subject. It was one of those hot 
days of early spring and we were 
seated in the cool, pleasant living 
room. The mother said that they had 
an electric iron for light pressing up- 
stairs, but that her maid used the old- 
fashioned ones and that she was at 
that very moment ironing the family 
wash. The daughters were obviously 
ashamed of this condition, realizing, 
as they did, the incongruity of their 
sitting idly in a cool, attractive room 
with the maid bending over the hot 
stove using an old-fashioned iron. The 
old lady militantly countered that she 
wasn’t one to spoil her help by “put- 
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tin’ a lot of new ideas in then heads. 
She had employed help for thirty 


years and she knew! 
WASHING AND WIRING 


And then the arguments about the 
electric clothes washer! All sorts of 
wild ideas—from fear of shock all the 
way down the line to the fact that 
they had heard a washer was hard on 
the clothes, and that it was cheaper 
to send them to the laundry. Over 
and over I told the same old story— 
the washer was easier on clothes than 
the hand method of rubbing; it was 
perfectly safe to use; it was demon- 
strably cheaper to use a washer than 
to send the things to the laundry. 


You never could tell from the looks 
of a house, either, whether it might 
not have a complete electric laundry. 
A lot of cheaper houses had washers, 
because these people of limited means 
credit and 
many of them had bought their wash- 


are used to buying on 


ers by the same method by which they 
had acquired their player-pianos and 
victrolas. These are the practical peo- 
ple, who are struggling to rear fam- 
ilies and save money on limited in- 
comes, and the housewives of this tvpe 
will deny themselves to get a really 
efficient labor saver. 


Looking over my records, I find re- 
latively few houses called upon that 


were not wired for electric service. 


The very large majority of people 
owning their homes undoubtedly want 
electric service. ‘There seems to be 
only one bugbear—the real or fancied 
expense and the general lack of know- 
ledge as to just how much it will cost 
to wire the 


particular property in 
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Judging 
from my survey of unwired houses, I 


~ 


which they are interested. 


should say that there are a lot of these 
“prospects” just sitting on the fence, 
waiting to be pushed off by means of 
a campaign on housewiring which will 
tell them definitely how much it will 
cost and how they can pay for it. 

One condition I encountered that 


The 


people are trying to educate our con- 


was rather surprising. survey 
sumers to use the proper size lamps, 
and they carry literature along this 
line which will be helpful. In raising 
this point as I went on with the work, 
I was astounded to find that nearly 
every woman knew just exactly what 
size lamps were being used in different 
parts of the house, naming them by 
wattage. Not once did I hear the 
word “candlepower.” ‘Together with 
a great many. other persons, “ll -had 
always believed that the women of 
the: howuses=weres ar bit about 


lamps and their sizes, and it was re- 


vague 


freshing to find the very great ma- 
jority of them using and knowing all 
about the proper tungsten lamps to 
use. 


When a few days had passed after 
finishing this self-imposed task of sur- 
veying, my more’ or less chaotic: im- 
pressions had simered down to some- 
thing like this: 


THINGS To REMEMBER IN ADVERTIS- 
ING AND SELLING HOUSEWIRING 


1. lind out definitely what kind of 
potential business there is along each 
line—where and what type of house 
and people you will have to deal with. 

2. Get the cream of the business 
first. ‘Talk a definite plan, prices and 


eel et A ee 
terms. This is important for many 
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“sold” on the idea 
“ot electric Service, sbuw have ar vague 
and generally mistaken idea of price. 


house owners are 


3. Get a set of wiring plans—near- 
lyeany Ol the model electric, home, 
plans will do—and give them broad 
distribution. Remember that nearly 
evervbody—whether he or she has a 
home or not—1is susceptible to the in- 
sidious attraction of playing 
house plans. 


with 


4. Keep after neighbors and friends 
of people who have recently wired— 
they are splendid prospective custom- 
en. 


THINGS TO REMEMBER WHEN ADVER- 
TISING AND MERCHANDISING 
APPLIANCES 


1. Keep everlastingly at it. Repeat 
the fundamental facts of what the 
appliances will do and what they will 
save—their prices and selling terms— 
and keep on repeating and repeating 
until you think the public must be 
sick of the story. And then keep on 
repeating, for just about then slight 
glimmers of understanding will be 
evident. 


! 
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Three Qualities That Win Sales 


ENTHUSIASM ~- born of a knowledge of the goods 


and love of one’s job. 


built on the desire to meet 
a definite quota of sales, 


COURTESY - remembering 


first aim is to serve. 
Electrical Retailing, August, 1922 
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2. Make your sales and advertising 
talk in plain, simple and everyday 
English. 
or “subtle stuff’ which shows your 
nimble and agile mind, but bread-and- 
butter facts which 
understand. 

oe bercure the applianceus properly 
sold. 
often sells appliances without the pur- 
chaser’s being really confident. This 
is-often the purchaser's fault, but the 
manufacturer’s and distributor’s sales- 


Use no “hifalutin” language 


Eviciny- One. “Cali 


High-pressure — salesmanship 


men should reckon with this fact and 
see that every purchaser thoroughly 
understands all the uses and the neces- 
sity. tor irequent use (whem this 1s 
so). Both central stations and con- 
tractor-dealers will find this advice 
pertinent. 

4, Make a mental classification of 
your merchandise. With the type on 
which the public is already thoroughly 
educated it is a matter of selling your 
make, -The other class of apphance 
calls, tor educational work.=_ 1 ovsell 
the irstatalketerms, price. tie pomts 
OL your particilar make, “To sell the 
second, talk free trial, labor and time 
saving qualities, then terms, and last- 
Deprice: 


that. othe “salesman’s 
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Merchandising Through Hydro Shops 


By D. J. PHELAN, 
Windsor Hydro-Electric System 


Hydro there 
considerable 


ning of 
has been 
Y\ discussion AS to 


7} whether the local 
Hydro Systems should 


maintain a department for the promo- 
tion and sale of electrical appliances. 


Kesults already obtained in munici- 
palities operating a merchandise de- 
partment tend to prove that not only 
has this department performed an im- 
portant function in increasing the resi- 
dential per capita revehue, and the 
building of good will for Hydro, but 
it has also materially assisted the elec- 
trical industry in general, in the com- 
mututy where it exists. 


In’ “order Vio 


insure success, the 
Hydro shop must be operated on 
sound business principles. Public 
good will should include the 


eood will of private dealers and con- 
tractors, which can be readily secured 
if the proper spirit of friendly co- 
operation exists. 

Careful consideration shouid be 
given to the purchasing of appliances, 
keeping in mind that profits are more 
liable to accrue on merchandise which 
has a frequent turnover. The proper 
amount of stock to carry should be 
determined entirely by the turnover, 
too frequently the inducement of a 
light additional discount leads ‘to 
over-stocking, with a consequent loss 
due to depreciation and 


> 


carrying 


wiALMOST since the begin- 


charges which generally exceed. the 
extra discount by a considerable mar- 
Git. 

Merchandise should be attractively 
displayed, both in the store windows 
and in the store. The idea that each 
customer has a proprietary interest in 
the store should be implanted in the 
minds of the sales staff, and’ they 
should -be “encouraged to “keep eihe 
stock in such a condition, that custoni- 
ers will be proud of their Hydro shop. 

‘The members of the sales= stair 
should be carefully instructed in order 
that they may intelligently advise the 
public as to the appliances best suited 
for their particular requirements. The 
instruction may be carried on at gen- 
eral meetings of the sales staff, weekly 
or semi-monthly. Whenever possible 
manufacturers’ representatives should 
be asked to attend these meetings and 
instruct the salesmen as to the par- 
ticular features and advantages of the 
appliances which they sell. The sales 
staff should be encouraged to ask 
questions and bring up points which 
are not clear to them, at these meet- 
ings. 

Particular emphasis should be laid 
fact that, toder snc 
cumstances should a customer be told 


on the cir- 
anything but the truth regarding ap- 
pliances. Over-anxiety on the sales- 
man’s part to close a sale, sometimes 
leads him to exaggerate the usefulness 
of an article and may possibly result 


in a dissatisfied customer. 
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Every appliance should be carefully 
-and thoroughly demonstrated to cus- 
tomers at the time of purchase, and it 
is also a good practice to call on cus- 
tomers after they have had an oppor- 
tunity to use the-appliance. . This is 
sure to be appreciated by the customer 
and is a good method of obtaining 


prospects. 
“SERVICE” as used in connection 
with electrical appliances, should 


mean exactly what the word implies. 
The value of any electrical appliance 
lies in the service it gives. If it does 
not give service the customer places 
the blame directly on the Hydro shop. 
It follows, therefore, that a first class 
service department in connection with 
the merchandising department is an 
important factor in its success. An 
accurate record of all appliances sold 
including date of sale, type of apph- 
ance, etc., together with the record of 
service callson same, will prove. ex- 


ceptionally useful not only in check- 
inoetiemcest Ol mseGvice: Diutealso as oa 
basis for bringing to the attention of 
the manufacturers possible. improve- 
INentsstG thcrease the utility of the 
appliance. 

When a customer makes a com- 
plaint, whether justified or not, he 
should receive courteous consideration 
and every effort should be made to. 
adjust matters to his complete satis- 
faction, as the success of the Hydro 
shop is dependent entirely upon the 
good will and confidence of the pub- 
Lies 

Municipalities now operating Hydro 
shops appreciate to what an extent 
they are indebted to the merchandis- 
ing department for the good will ex- 
isting toward Hydro and other muni- 
cipalities would do well to consider 
this important matter carefully and 
take advantage of the opportunities 
which await them. 


PIC 


Why Utilities Should Sell Appliances 


Severe criticism is arising in some 
Hydro municipalities against the 
Hydro Department engaging in the 
merchandise business, to sell electrical 
appliances to its customers in compe- 
tition with local dealers and hardware 
men. | 

Uhisseriicicnn may or may not be 
justified, depending on local condi- 
tions, and the business policy of the 
shop criticized, but on general prin- 
ciples, it must be agreed that the 
Hydro shop properly managed is the 
logical medium through which elec- 
trical appliances can be obtained, and 


it certainly is looked upon always as 
the only place to get service on failing 
appliances. 

“Why should local Hydro systems 
sell appliances ’” is a question continu- 
ally on the lips of the opponents of 
the Hydro shop idea. Here are several 
reasons why: 

1. The Hydro system is vitally in- 
terested in the placing of appliances 
of medium or large capacity on exist- 
ing lines. To give good service, the 
service wires must be adequate, the 
secondary street circuits must be ade- 
quate, and the transformers supplying 
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Toronto Power Company, Generating Station, from the North 


these circuits of Sufficient capacity to 
loadio te the mcireu ie matt 
hooked up without the 
knowledge of the system’s officers, 
the equipment could easily suffer dam- 
age or the customer receive poor ser- 


handle the 


loads ==re 


vice trom an otherwise reliable ap- 
phance because of poor voltage. Were 
the 


trolled by the system proper distri- 


sale of stoves and heaters con- 
buting lines and transformers could 
be provided as required. 

2. People whose homes are connect- 
ed to the lines want appliances. They 
must have them or they will be denied 
a large part of the benefits of modern 
electric service. It is therefore clear- 
lv within the spirit and purpose of the 
service which this utility is organized 
to render, that it should assist con- 
sumers to secure these accessories and 
enjoy them. 


3. Appliances by consuming elec- 
tricity, “increase the -utilitye reweuuc 
from the consumers, so the system 
should work to sell more appliances 
to increase the load. 

Right here it may be well to add 
that load conditions in one municipal- 
ity make some certain appliance loads 
desirable, objectionable and 


without the control of the sale of ap- 


others 


pliances, the objectionable ones are 
sure to find their way into consumers’ 
homes through local dealers or cutside 
sources, chiefly because of the profit 
to be made an auhete calc, 

4. The Hydro shops, being interest- 
ed in the development of load on the 
local system, might be compared to 
the manufacturer, bent on increasing 
Kach must 
develop the field requiring the product 


the: sale of hissprediuck 


to be marketed and experience has 
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shown that every manufacturer must 
have a sales department to build up 
his business, not leaving that function 
to outside agencies, which have no in- 
terest in his welfare whatever, and 
over whom he has absolutely no con- 
trol. No manufacturer would dispense 
with his sales department, yet that is 
exactly what the Hydro department 
does when it leaves all sale of ap- 
pliances to contractors who in the final 
analysis have little in common with 
the distributor of electrical energy. 


5. All central stations should mer- 
chandise appliances extensively and 
fully, and the methods employed 
should be of such a high grade that 
any electrical merchandising firm 
could compete on equal footing. No 
retail merchant fears clean-cut com- 
petition of the right kind, and there 
is no reason why the electrical dealer 
desires to have the field entirely to 
himself. [f the Hydro sells on a basis 
on which the other retail merchants 
can compete, the department will con- 
trol the sale in a way that sales should 
be controlled for the protection of its 
interests. 


6. By building up the market and 
creating a demand for electrical ap- 


plances, the Hydro department at- 
tracts more dealers into the field and 
builds up the industry. The contrac- 
tor begins to sell appliances because 
he sees that there is profit to be made 
in it, provided the Hydro department 
runs its merchandise business in a 
business way and maintains prices that 
will protect and encourage the dealer. 

Investigation proves that the max- 
imum results for dealers and contrac- 
106s, 25 wellvas tor centralsstattons, in 
merchandise sales and consequently 
appliance consumption, are achieved 
in those ctties where the central sta- 
tion leads the way in progressive mer- 
chandising of appliances. That, in 
those cities the electrical development 
has been speeded up and the retail 
outlets for electrical merchandise have 
enjoyed a larger business than would 
have been the case had the utility been 
dormant. 

Let criticism be constructive not de- 
Structive, Ii Elydro: shops, are tice 
carrying on business properly, co- 
operation from the electrical dealer 
will eliminate the difficulties of doing 
competitive business and the business 
in electrical appliances will increase 
beyond tthe dreams of most contrac- 
tor dealers. 
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History of the Hydro Lamp and the Reason 


Z\N the operation of elec- 
tric incandescent lamps 
“there are two insepar- 
ably related factors by 
which the economy of 
operation is influenced. 
These are the efficiency and the life. 
Neither of these factors taken separ- 
ately gives an indication of the real 
If a lamp of 
high efficiency is desired it is neces- 
sary to sacrifice some of the life to 


quality of the lamp. 


obtain this end and conversely long 
lite can_only «be obtainedeat whe vex. 
pense of efficiency. A small increase 
in efficiency produces a very large de- 
crease in life. In order to obtain econ- 
omical operation cunsistent with good 
lighting it is necessary to study the 
TAcClOis, tial mciiCCl tie aCOcteno tan amin 
and to select the best compromise be- 
tween efficiency and life to suit the 
costs of lamps and power. 

The 


ficiency 


relative importance of ef- 
and life depends upon the 
comparative costs of power and 
lamps. It then becomes more econ- 
omical to renew the lamps more fre- 
quently, as they are burned out, be- 
cause high efficiency decreases the 
life. The higher efficiency lamps pro- 
duce more light for the power con- 


sumed. On the other hand where the 
rates for power are low, as in On- 
tario, low efficiency lamps (longer 


lite) will not require so frequent re- 
newals and greater economy may be 
secured by lowering the renewal cost. 

To make comparisons of the costs 
of lamp operation under different ef- 
ficiencies with 


their corresponding 


lives and for different power costs it 
is necessary to reduce the results to 
a common basis such as the cost per 
candle-hour or the lumen-hour. In 
computing these values it is necessary 
to take into consideration certain es- 
sential factors such as, the lamp cost, 
the power cost, the average efficiency 
during life, the average candle power 
or lumens during life, the life, and 
for certain purposes it may be desir- 
able to include. a fixed (charce on 
sockets and fixtures. 


In America the lamp efficiencies 
are controlled by large companies 
whose headquarters are in the United 
States and the custom is to raise the 
efficiencies as high as possible without 
reducing the life below 1000 hours. 
Until the last two or three years the 
life was defined as the total time the 
lamps burned until the candlepower 
or lumens decreased to 80% of their 
initial values if failure did not occur 
before that time. It was observed 
that lamps as made at present usually 
do not last long after the 80% life 
has been reached and the 80% life 
has been abandoned in favor of the 
life to burn-out. The burn-out life 
is the life stated@mn all tamp. data at 
present. Occasionally lamps are en- 
countered that burn to a very low 
percentage of their initial candle 
power or lumen values and these are 
considered as having burned out when 
their candle power or lumens decrease 
to 60% of the initial value. 

Ontario is a comparatively small 
part of total area served by the lamp 
companies of America and it is quite 
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Integrating Sphere Photometer, Hydro Laboratories 


natural that the rates for power in 


the larger area have been included in 
calculations of cost of light upon 
which lamp efficiencies are based: It 
is well known, however, that the rates 
on the Hydro systems in Ontario are 
very elsewhere, 
which means that lights are left burn- 
ing when not necessarily used. The 
lamp prices are practically the same 
throughout America. 

This condition quite obviously fa- 
vors the adoption of longer life lamps 
in Hydro-Electric territory. Calcula- 
tions based upon the rates for lighting 


much lower than 


on Hydro systems and lamp costs in 
Ontario showed that the most econ- 
omical lives were considerably higher 
than 1000 hours. From this fact and 
a general consideration of lamp oper- 
ation as applied to Hydro systems it 


was decided that a lamp designed for 
1500 hours’ burning would best ful- 
fil the requirements. 

It then became necessary to provide 
specifications for the manufacture and 
testing of Hydro lamps. 

The tests to which lamps are sub- 
jectedeare or tiree kinds. 

Ist, an inspection with mechanica! 
and electrical tests that reveal defects 
of manufacture. These tests indicate 
the care that is bestowed upon their 
manufacture. 

2nd, the rating test which reveals 
mies accdracy ‘Olmrne srecinical: Gata 
from which the lamps are made. This 
test involves the measurement of 
power consumption and candlepower 
or lumens. This shows how closely 
the lamps conform to their rated 
values of watts and efficiency. | 
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3rd, the final and most important 
test of all, the life test. ‘This involves 
the measurement of power consump- 
tion and light-output at definite per- 
iods during the life of the lamps. This 
test is the only one that reveals the 
real lamp quality. 

In applying these specifications each 
shipment of lamps is sampled by 
selecting a definite percentage of the 
ie 


test quantities so selected are tested 


lamps comprising the shipment. 


as outlined in the preceding para- 
graph. If more than the allowable 
percentage fails to comply with the 
requirements of the specifications for 
any of the tests prescribed the lamps 


are subject to rejection. 


The manufacturing conditions at 
the factory are inspected at trequent 
intervals and by the close systematic 
inspection by the laboratory the pur- 
chasers of Hydro lamps are assured 
of a supply of lamps of uniformly 
good quality and of such character- 


istics as to produce economical and 


satisfactiory service on Hydro cir- 
cuits. 
The Commision with the largest 


lab- 
oratory in Canada at its disposal is 
in an unique position to maintain the 
quality of its lamps up to the required 
standard to the 
users 


and most complete lamp testing 


satisfaction of all 
of Hydro lamps. 
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The Use of Electrical Appliances 
by Utility Employees 


The slogan “Do it Electrically” is 
becoming more and more a by-word 
in the scheme of things, especially 
localities where electrical energy is 
produced on a large scale and distri- 
buted at very low cost to the ultimate 
consumer. 

Electrical appliances are manufact- 
ured to-day to perform almost every 


function in the 


home and_ factory 
which formerly required the hands of 
the individual to perform and the use 
of these is spreading with remarkable 
rapidity through the selling effort be- 
ing put behind them by the various 


manufacturers, and central station 
bodies. 

In Ontario we are faced with a 
problem of promoting the sale of 


electrical energy through the use of 
appliances in home and for industrial 
purposes, chiefly the home, and as dis- 
tributors of that energy the various 
Hydro municipalities play a large part 
in the scheme for distributing ap- 
phances either directly or indirectly. 
Directly by actually engaging in mer- 
chandising appliances and_ indirectly 

becoming with their ad- 


and economies 


familiar 
vantages and broad- 


casting the information, to where it 
would yield results. 

One naturally looks to the central 
reliable information 
relating to the operations and econ- 
omical features of electrical appliances 


and generally 


station body for 


expects the employee 
with whom contact is made to ée fully 


J Nel Js BCI LILIES Cg ek 


249 


SCC ee eee 


informed on all the points about many 
- appliances. 

It is reasonable to suppose too that 
emplovees of central distributing sta- 
tions are quite familiar with the var- 
ious standard appliances as_ they 
would be expected to be the first to 
equip their homes with such devices 
first to become familiar with their 
operating properties and secondly out 
of loyalty to their employer to adver- 
tise the product he has to sell. Such 
was the opinion as regards the em- 
ployer to advertise the product he has 
to sell. Such was the opinion as re- 
gards the employees of Hydre muni- 
cipalities until a survey was made of 
the principal ones to ascertain 
facts. 


the 


Cards were distributed among the 
principal Hydro municipalities to be 
filled in by employes, to indicate what 
appliances were being used. Out of 
490 cards returned the following ap- 
pliances were shown to be in use: 


TacOhic ee aerye Se s.t 2 nat a: 487 
RCE EGr eee oe Cate) orem 349 
Percolators auor et eed 128 
(aciiohe sett a. Pe 133 
Vacuum Cleaners ............. 203 
A Miter uideaters. sce s 35 


Dishwashers neo caeee ee: 1 
vali ( nda Roel cee aes eke oe 159 
Clothes= Washers =... 149 
IN@barcgen” ewe Ate bey ree) 105 
INGLIS CLA te. eee! fi 
Miscellaneous “au... 20 


These results show that a great deal 
of effort must be put behind sales to 
our own people before we can expect 
others to accept the theories and sales 
arguments used to dispose of electrical 
appliances. 

To further the sale to our own em- 
ployees, the Commission has instituted 
the time payment pian on large ap- 
pliances, similar to that used by most 
Hydro shops in selling to consumers 
and every shop will find it necessary, 
to get the ‘best results, to institute a 
similar plan if one is not now 1n oper- 
ation. 

Let every Hydro shop begin the 
task of educating Hydro employees 
into the full uses of appliances in the 
home. If we sell the idea to ourselves, 
our own enthusiasm for promoting 
the sale of appliances will increase 
without measure and the public will 
place full reliance in the sales argu- 
ments used to dispose of such ap- 
pliances to them. 
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Choosing the Size Secondary Conductors 


By F. T. STOCKING, 
Assistant Engineer, H.E.P.C. of Ontaiio 


N conversation with dif- 
ferent individuals who 
were more or less in- 
terested in distribution 
systems, the writer has 
been 


struck with the 


did not 


that 
y some of the points 


many appreciate 


fu governing 
the proper sizes to use for secondary 
conductors. Instances have been not- 
ed where two No. 6 or No. 4 conduc- 
tors have fed in only two directions 


from a 45 kv-a. transformer. 


Assuming the most favorable con- 
ditions for the above, the loads in each 
direction would be equal, that is, the 
load in one direction would be 7% 
kv-a. and with the circuit 1,000 feet 
in length, having the load equally dis- 
tributed throughout its length, the 
potential drop with No. 4 wire would 
be 16.6 volts or about 15%, which, 
together with transformer regulation 
of 2.5% and a regulation of trans- 
nussion line of 5% and step down 
station of say 2%, 


would bring the 


potential at the customers service to 
about 85 volts unless partly compen- 
sated by raising the sub-station volt- 
age by means of transformer taps. 


Raising station taps to 10% will 
raise the potential at the customer’s 
services under the above conditions 
to 93.5 volts, but during periods of 
light load will give a potential at the 
same point of 127 volts. 


be a workable condition although a 


This would 


poor one if the line regulation could 
be kept at all times within 5% either 
way, but unfortunately with a system 
as extensive as that of the Hydro this 
cannot always be realized. Further- 
more at full load the losses will be 
considerable. The secondary line loss 
of the above with transformers carry- 
ing only about 91% of full load will 
be about 1.1 k.w. and assuming a di- 
versity of 2 and cost of power to the 
municipality at $30.00 per h.p. the 
for line losses on this 
secondary circuit will be $22.00. The 


cost of erecting a third No: 4 wire 


annual cost 
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on this circuit at present if pin space 
is available would be about $43.00. 
With interest, sinking fund and de- 
preciation totalling 13%, the annual 
charges on this additional capital 
would be $5.59 while the cost of line 
losses, if system were perfectly bal- 
anced, would be reduced to $5.50, 
making a total cost of $11.09 as 
against $22.00 the potential drop on 
the local circuit would be reduced 
from about 15% to about 3.75% with 
no unbalancing of circuit or to 5.2% 
with reasonable unbalancing which 
would mean vastly improved although 
not perfect service. 

With the unstable load conditions 
which obtain over a period of years 
on the average system it is ustially 
time wasted to consider economical 
cross section of secondary conductor, 
the important factor being regulation. 
AGrarimatter Otstacteon avi107/220-volt 
system proper regulation and econom- 
ical cross section follow very closely 
and therefore the following discussion 
is based on regulation only. 

In rapidly growing districts it 
would be unwise to choose a conduc- 
tor sufficient only for the exist- 
ing load, especially when the use of 
appliances is increasing as at present. 
On the other hand, it is not best to 
build too much for the future as this 
might too greatly increase the carry- 
ing charges and the expectations of 
future growth might not be realized. 
One way of providing for future 
growth is to begin with a 2-wire sys- 
tem with the idea of running a third 
wire when occasion warrants but 
where even a limited range load exists 
such an arrangement is not satisfact- 
ory as the consumer is wired for 3 


wires and his fuse and wire capacities 
are not adequate for the temporary 
connection. | 


Where this complication does not 
exist and when a considerable increase 
iswexpecited,. we, tight serect say one 
No. 2 and one No. 4 temporarily with 
the expectation of eventually using a 
third No. 2. A two wire circuit with 
the above sizes would have a carrying 
capacity about one-half as great as a 
3 wire circuit using No. 6 and the 
cost would be somewhat greater. 

Another way of providing for the 
future is to run what is intended to 
be a permanent circuit of perhaps 
double the length that would ordin- 
arily be used with the intention of 
later using two transformers installed 
in such positions as to divide the cir- 
cuit in four more or less equal parts. 

The ideal condition for transformer 
and lead is to have the load equally 
distributed along the line on each leg 
of the 220 volt ‘system and with =the 
transformer placed in the centre of 
this circuit. As this is impossible some 
allowance must be made for unbalanc- 
ed conditions. In the following it is 
assumed that the unbalancing will be 
such as to produce a maximum load 
carried by a “single cirenit weading 
from a transformer equal to a portion 
of the total load of the transformer 
as given below :— 


peek 


CInGdit ss aWabenSecCOuda aye sweety 
100% of transformer 
ZC Reiitt, Cui licoSeCORUAIN® ae esant. 
60% of transformer capacity 
I CIECHItyO eWiIteasecondary, ta0c45...- 


110% of transformer 


‘“ 


Zecirciite s ewiresecondary 
70% of transformer 


capacity 


capacity 
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3 circuit 3 wire secondary 
ees 42% of transformer capacity 
AMcircuit 6 wire secondary cee. 
33% of transformer capacity 


It is of course desirable to keep the 
potential drop within 2% of full line 
voltage but this is seldom realized on 
and 3% has been 


maximum allowable 


loaded circuits 


chosen as the 


when circuit is fully loaded. 


It will be noted that per cent drop 
has been taken as equal to per cent 
loss. While these quantities are not 
the same they are sufficiently close 
and have been considered in this way 
to simplify the calculations for the 
benefit of those for whom this paper 
is written. 

Calculations as well as experience 
show that 1,000 feet is about the max- 
imum length of secondary circuit that 
should be run in one direction from a 
transformer and this is the length of 
circuit used in the following, although 
where load conditions are extremely 
light this distance may be increased 
with economy and without having ex- 
cessively poor regulation, where ex- 
cessively heavy the distance should 
be reduced. 

Using 1,000 feet for all conditions 
will mean that for light loads the 
transformer capacity as well as the 
line conductor will be correspondingly 
small which is as it should be and 
give the most economical results. The 
length of circuit, however, will be 
more or less governed by local con- 
ditions as, for example, it may be im- 
practicable to extend primaries on 
certain streets thus necessitating a 
longer secondary circuit in which case 
the size of conductor should he cor- 


respondingly increased to avoid exces- 
sive Wine #crop 

Assume a load of 5 kw. transmitted 
at 220/110 volts approximately equal- 
ly in two directions. Probable maxt- 
mum load in one direction 70% of 
> ky-at=3.0 kv-asy Slits sloddes- 
equally distributed along the 1,000 
feet of line the voltage drop may be 
assumed as equivalent to the load car- 
ried one half the distance, or 500 feet, 
and the size of conductor necessary to 
keep this drop within 3% or 6.6 volts 
will be found as follows: 

Current,denoted Seiny ae 
3,900-——220—15.9 amperes. 

According to the old formula C mul- 
tipled by the resistance equals volts 
drop or, in this case 6.6 volts, there- 
fore we are to choose a conductor of 
a.-' ‘size “having “a sresistance: or 
6.6+15.9=.415 ohms. in the length of 
wire over which the current flows 
which in this case is 2500( measur- 
ing to centre of distribution)—1,000 
feet for the return: circuit. — Phe resis- 
tance per 1,000 feet*of Nov 6O7se3sc 
hence No. 6 will be suitable for this 
circuit as for mechanical reasons this 
is the smallest that should be run. If 
the transformer is placed near a corn- 
er so that it can feed in four directions 
instead of in two, and if the loads in 
each direction are approximately equal 
then: the current of a-10ky-a, ‘trans- 
former can be taken care of by a 3 
wire system using No. 6 conductor 
but a permanent distribution system 
should not be planned using No. 6 
wire with a transformer of greater 
capacity than 10 kv-a. 

For a 2 wire system with a 3 kv-a. 
transformer feeding in two directions 
we may assume, when the loads in 


equals 
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each direction are about equal, that 
the maximum carried in one direction 
is 60 per cent of the capacity of the 
iganstormenr or lee¢kyveawandetne cur 
rent flowing will be 1,800-—-110—106.4 
amperes. ‘The permissible drop is 3% 
of 110 equals 3.3 volts and ohms re- 
sistance in 1,000 feet of line should 
be 3.3+16.4 or .202: ‘The resistance 
in 1,000 feet of No. 4 is .244 of No. 
2 is .153 hence No. 2 should be used. 
flere=we come 10a matter of expe- 
diency. Such an installation is usually 
made where the business is poor and 
the revenue to be expected would not 
warrant a heavy outlay while the 
probability of heavy overloads is small 
and in consequence No. 6 would ord- 
inarily be installed, although a third 
No. 6 would be preferable in every 
way. 


Where a5 kvy-a. transformer: is 
used feeding equally in two directions 
on 2 wire system the current in each 
direction may be assumed as 27.2 
amperes, which would bring the allow- 
able ohms resistance calculated as 


above to’.121 ohms. No: 2’ has: resis- 


tance per 1,000 feet of .153, No. O 
of .096. Unless this was placed in a 
district that was growing rapidly and 
where it was expected that within a 
comparatively short time the district 
would grow to proportions sufficient 
to warrant a 3 wire system of No. 0 
conductor No. 2 or smaller would be 
used. 


It is obvious from the above that 
nothing but a 3 wire system should 
be used where the transformer capac- 
ity is greater than 5 kv-a. as a 2 wire 
system would run into too great ex- 
pense for. conductor,-and this rule 
holdseinjaspite: o! the factethatstae 2 
wire system avoids unbalancing of 
load on lines and transformers. 


Below is Table showing sizes of 
conductors based on similar calcula- 
tions under various load conditions, 
the proportion of load which might 
OCCUM One oaecinole circuit: tote ord 
of the transformer being taken as fol- 
lows :— 


IeCircait 0%. 2 Circuits: 707, 
3 Circuits 42%, 4 Circuits 33%. 


Sizes of Conductor on 110/220 Volt System to Give Potential Drop of 3%, 


Transformer 


Capacity kv-a. le Circuit 


PaCircusits 


S°Cireuits aA Cipeuits 


3 Nos.6 No. 6 No. 6 No. 6 
5 4 6 6 6 
7% + 4 6 6 
10 2 4 6 6 
Le 0 ZZ 4 4 
20 O00 O 2 4 
25 OOO OO 2 2 
30 OOOO 0) ©) 2 
40 300 M.C.M. OOOO @) 0 
50 SDORG NM = 250 VEC ee) 0) 


254 je kas 


13d SEN Ee Ley el BINA: 


OOTSTESTULUPUPEERISUREEALELTTSISREOTOROREOTORUEUOTOLORSAEUSOREIROLOTORSOTOROROOPSROOSOTOROCSORDEROLOTOUSUROROOROLOCCOLOTOROOCOTOOCOTOLOOEOTOTUOTOTOTTOSOSOOUOTIVUOTONTTSUTUTTUTRDTTOTCTTTTUTTEVITOSTTTTTORTTTSTTURUR SORT RSTO NUTTIN 


The sizes as given above are for the 
220 volt conductors but the neutral 
wire may be one or two sizes under 
those given excepting when the con- 
ductors are very large, in which case 
No. 0 will be ample for neutral on 
any ordinary lighting circuit. 

As already stated the above is sub- 
ject to local conditions such as quality 
of load to be supplied and the prob- 
ability of the load either increasing or 
decreasing, but an endeavor should 
always be made to so proportion con- 
ductors and transformers as to make 
them suitable for each other. 

Since as intimated above the econ- 
omical cross section happens to be 
about equal to the size that will give 
3% drop on a 110/220 volt circuit 
1000 feet long and as the economical 
cross section of a conductor holds the 
same for a given load regardless of 
length of circuit the sizes as given 
above will be about correct to use even 
though the circuit is shorter than 1000 
rect 


Ontario Hydro-Electric Club 
Picnic 

The Second Annual Picnic of the 
Ontario Hydro Electric Club 
held on July 13th at Grimsby Beach. 
About 650 took the boat trip and 2CO 
others motored over from ‘Toronto, 
Hamilton, St. Catharines and Niagara 
Falls. 


pletely given over to Hydro employees 


Was 


The park was almost com- 


and their friends for the day and most 
of the Provincial Hydro offices in 


Niagara peninsula were closed for the 
occasion. 


Sir Adam Beck, Chairman of the 
Commission, was an active participant 
in the proceedings and treated the 
youngsters ‘to a fine display of horse- 
manship on one of the park ponies. 


baseball 
and Toronto 


In the between 
Niagara the 
Niagaras won a hard fought battle 
DY a, score2of2s, tou. 


game 
offices 


Toronto Office played Hamilton in 
a: soft ball fixture and plastered a 206 
to 5 defeat on them in retaliation for 
the loss of the game a week earlier. 


The handsome prizes donated were 
keenly competed for, with a large 
number of entries in each event. The 
ladies participated to a greater extent 
than’ usual and two or three. meats 
were necessary for every race. 


The Baby Show brought out a large 
number of entries and the judges had 
a difficult task to pick the winners. 


The Ekydro 
music for dancing on the boat morn- 


Orchestra provided 


ing and evening and a clown kept the 
kiddies amused all day long. 


The following committee chairmen 
had charge of the various activities: 


Mr. G. O. Vogan—President of the 
Club. 
Mr. J. P. Morgan—Publicity and 


Entertainment. 
Mr. 
Mr. Art Rice—Sports. 


Don Carlos—Retfreshments. 
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Typro News [rems 


Central Ontario System 


Applications for 80 h.p. for indus- 
trial uses have been received by the 
Bloomfield Hydro-Electric System. 

The new development at Ranney’s 
Falls, Dam No. 10; on the Trent 
Canaleoy (em, asrexpected 10.0 into 
operation at once. 


RURAL 


A meeting was held in Sidney 
Township and a canvass is being made 
acmaMrcsulimOnetuisnimecting,, 10. Cover 
the Provincial Highway, West of 
Belleville. 

Two meetings have been held and 
AcHIVEe CallVvasses are bene carried’on 
in Harrowsmith district. 

A line to serve Cataraqui Village 
and the surrounding district from 
Kingston will be built this season. 


Niagara System 


The Commission has recently ap- 
proved of an additional debenture is- 
sue of $100,000 for the Niagara Falls 
_Hydro-Electric System to take care 
of extensions and improvements to 
thes localplant: . The: Niagara. Falls 
System has shown a_ remarkable 
growth in connection with domestic 


service during the past year. 


The new sub-station and office 
building will very shortly be ready 
for service. 


It is expected that the Walkerville 


Hydro-Electric System will have 


their new office building ready for 


occupation some time in the month of 
September, and that the formal open- 
ing is to be an affair of considerable 
local importance. 


The municipality of Port Dalhousie 
has recently received approval for the 
issue of $5,000 additional debentures 
to take care of extensions and im- 
provements to the local System. 


Work will shortly be commenced in 
connection with the 26,000 V. line 
from the Commission’s Essex High 
Tension Station to Belle River. An 
outdoor type sub-station will be erect- 
ed at Belle River to supply the muni- 
cipality a, Lhe* constructionsor-acsvc- 
tem in Belle River will be taken care 
of by the Construction Department of 
the Commission. Arrangements have 
also been made for the construction 
of the rural district adjacent to Belle 
River. The construction of rural lines 
will be carried on at the same time 
as the village system is being con- 
structed. 

Arrangements have recently been 
made for the construction of a rural 
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Toronto Power Company, Generating Station, from the South 


distribution system in the Beamsville 
district to supply approximately 400 
rural consumers. Power for the dis- 
trict will be transmitted at 12,000 V. 
from St. Catharines and stepped down 
at an outdoor sub-station. The 12,000 
V. line? “will alsom be “extendedysto 
Grimsby to supply an important power 
customer who has recently signed a 


contract at that point. 


Rideau System 


Trade depression does not appear 
to have had any considerable effect 
in reducing the load on the Rideau 
the towns of Carleton 
Fere 


flourishing. woollen mills, which have 


System. In 
Place and there are several 
been running to nearly full capacity 
for the last 
About 18 the 


industry was in low water and orders 


few months. 


months woollen 


ago 


were coming slowly but lately things 
have improved very considerably. 


The Greenville Crushed Rock Com- 


pany, which is located between Mer- 
rickville and Kemptville, is still sup- 
plying large quantities of crushed 
stone for the C.P.R. and they have 
still in sight two or three years’ sup- 
ply of rock. They have completely 
discarded their old steam plant and 
are now taking 400 h.p. from the 
Commission. 

The municipality of Kemptville is 
learning the advantages of obtaining 
a power supply using properly design- 
ed apparatus, new distribution system, 
etc. The old company used to over- 
load their 250 k.w. generator to supply 
this village, but under Hydro their 
maximum peak has not exceed 120 
h.p. 
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The installation of meters in opposi- 
_ tion to the old flat rates has, of course, 
greatly assisted in obtaining these re- 
sults. 

The Kemptville Milling Company, 
who previously supplied the munici- 
pality with power, has brought two 
lawsuits against the municipality ask- 
ing for arbitration between the com- 
pany and the municipality, but in both 
cases the court has decided in favour 
of the municipality with costs against 
the company. As a final effort, how- 
ever, the Kemptville Milling Company 
are now sueing the town ot Kempt- 
ville for $46,000.00 damages done to 
their property by the town in erecting 
a new distribution system. ‘The muni- 
cipality takes the stand that this com- 
pany has no franchise, or any rights 
whatever, on the streets of the village. 


St. Lawrence System 


The Prescott Rural Power District, 
including the village of Spencerville, 
is at last appreciating the benefits of 
Hydro-Electric Services. We have 
now 66 contracts on this 12 miles of 
rural line and one consumer is erect- 
ing a large saw-mill in the village of 
Spencerville with the intention of in- 
stalling a 40 h.p. motor to run a 50- 
inch saw, planer and other wood- 
working machinery. This man has 
been considering the erecting of a 
saw-mill in the village but before the 
advent of Hydro-Electric power found 
it impossible to do so. 

The village of Cardinal has request- 
ed this Commission to submit an esti- 
mate on the cost of supplying electric 
energy to the municipality. 


The Council of the Township of 
Lancaster has forwarded to this Com- 
mussion two petitions from rural resi- 
dents requesting an estimate on the 
cost of supplying rural residents of 
the township. 

Lancaster Township in Glengarry 
County is in the east end of the Pro- 
vince of Ontario, having for its cast- 
ern boundary the Township of Nou- 
VellesEongneml olethe Province, ot 
(uebec. 


Operating Department Picnic 


The Operating Department Staff 
of the Ontario Hydro Commission 
held their annual picnic on July 8th. 
About one hundred and twenty-five 
employees and their families from To- 
ronto, Hamilton and Dundas enjoyed 
the outing. In accordance with the 
Operating Department custom, one of 
the beautiful sites on the Commis- 
sion’s Right-of-Way was taken advan- 
tage of as a picnic ground. ‘The spot 
chosen this year was on the Trans- 
Line Right-of-Way where 
same crosses Twenty Mile Creek, 
north of Oakville. An “ideal country 
road” led into the property. 

During the afternoon games and 
races were held for which some in- 
teresting prizes were awarded. A 
game of soft ball between the men 
of the Hamilton Office and field 
against Toronto created a great deal 
of excitement by reason of the inter- 
est displayed by the Hamilton rooters 
led by Mr. Geo. G. Terry, more so 
than by any brilliant display of talent 
by the Hamilton team. 


mussion 


The referee, 
aelueld= imam, -aiter civing Mr, Don 
Carlos and his Mr. 


followers and 
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Terry and his contingent the “once 
over” decided one point in favor of 
Hamilton due to preponderance of 
both weight and numbers of the Ham- 
who were also fellow 


ilton team, 


workers. ‘Toronto took it smiling and 
silently understood. 

In order to pile up additiona! hon- 
ors the Hamilton girls brought along 
a “darks (horse im the speroei = oieed 
young lady from Dundas, captain of 
of Canada _ for 

The Hamilton 


eirls. with thisshexperienced: spicier 


the 
girls’ indoor baseball. 


champion team 


quite naturally defeated the rank am- 
ateurs from Toronto. 

In the men’s Tug-of-War, Toron- 
to’s end of the rope was quite “acci- 
dentally” “fastened 40a. tree. .<tutmp, 


This left the result in doubt and upon 


pulling the event over again Toronto 
very generously allowed Hamilton to 
win. In the ladies’ Tug-of-war the 
Hamilton end of the rope was very 
intentionally anchored to a real live 
anchor which the Toronto girls failed 
to budge. 

Mr. Terry’s incomparably jealous 
guard over all decisions of events in 
which Hamilton people took part cer- 
tainly merits him a large percentage 
of credit for everything they won. 

A very capable committee with Mrs. 


Vanzant “in charge™ ote the wicupper 


assisted by Miss Anderson and Mrs. 
Dandeno of Toronto and Miss Back 
of Hamilton, Mr. Dandeno in charge 
of sports assisted by Messrs. Sharp, 
Lawson and Wills, were responsible 
for a splendid outing. 


pair hel 
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The Late Fred H. Miller 


In the death of Mr. Fred Miller, 
the staff feel that they have lost, not 
only an able Commissioner, but a real 
friend as well. 


indowed with the genius of common 
sense, and the happy faculty of mak- 
ing those with whom he came in con- 
tact, feel at their ease, he was beloved 
by all, from office boy to the highest 
character he 
An 


unusually large circle of friends testi- 


oificial. In personal 


combined dignity and urbanity. 


fied to his great personal popularity ; 
he never forgot one of them and was 
best loved by those who knew him 
best for his extremely sociable, friend- 


ly and humane qualities. 


[he many interests with which he 
was identified testified to a busy life: 
he was essentially a builder and a 


worker, an ardent believer in the great 


work of the Hydro and steadfast and 
true in his loyalty to the Chairman, 
who, with the rest of us, will feel his 
loss so keenly. 
“Tired. he: sleeps; 
And lites poor plavars © er. 


eas 


Re Murray Report 


In the March-April (1922) number 
of the Bulletin we published a “Sum- 
mary of Reply to Murray-Flood Re- 
This 


printed in book form under the title 


DOL. reply has siice ppeen 
“Refutation. of Unjust otatements, 
and is available for general distribu- 


tion. 


The “Murray Report” was published 
and circulated by the National FElec- 
tric Light Association and bore the 
title “Government Owned and Con- 
trolled Compared with Privately 
Owned and Regulated Electric Utili- 
ties in Canada and the United States.” 


In the reply it is shown that the 
Murray Report 1s but another attempt 
by an organization opposed to Public 
Ownership to strengthen its own 
position by manufacturing a_ report 
showing wherein the Hydro-Electric 
Power Commission is falling down. 
By use of a series of errors, omissions, 
exaggerations and misrepresentations 
the Report was made to appear as 
intended. ‘To one not conversant with 
the work of the Commission it would 
appear as if Mr. Murray was right 
although his conclusions are at com- 


plete variance with the fact. 


TRACE Cor iN 
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In view of the special and wide- 
spread publicity given to the Murray 
Keport, it became destrable to issue 
this authorative statement in reply. 


Duplication of Electric Motors 


It has been pointed out that in 
choosing motors for the operation of 
a factory, care must be taken to. keep 
ihe number of sizes and speeds down 
{Oo a minimum so as to permit insofar 
as possible the interchange of motors 
case of breakdown. 
particularly 


and starters in 
Our more 
directed towards seeing that this pro- 
vision is made in reference to certain 


attention is 


key machines in the plant. Such a 
polrcy is in the right direction for the 
cconomical operation of the factory in 
that a¢ will reduce .o a minimum los- 
ses due to long shut downs while re- 
Paine can tbe -aitected’. and also the 
amount of capital that would be tied 
up in reserve equipment. 


Where the electrical supply is alter- 
nating, the question of power factor 
must not be overlooked. This puts a 
limitation on the size of a motor that 
may be used for a particular purpose. 
In choosing the motors for the or- 
iginal layout care must be taken that 
they will operate at the highest power 
Where the system of 
rates for power uses a penalty for low 
Hove actor.. ihe, amount of cuch 


factor possible. 


penalty must be considered when 


studving the economics of the layout. 
It is quite possible that by installing 


a group motors of too great capacity 
to avoid the purchase of an additional 
spare, that the power factor penalty 
resulting in the power bills will more 
than pay the carrying charges on that 
Similarly when it is desired 
a. cettain’ location™ to 


spare. 
to overmotor 
provide a motor that may be used on 
some key machine that the power fac- 
tor penalty together with the loss of 
product and other increased charges 
resulting from such an_ installation 
Will more, tnans compensate, for. thie 
cost of carrying a spare motor of the 


proper size for the key machine. 
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What Made It Work ? 


Rio eRe Santi tellssus of a) test 
made by him in conjunction with Mr. 
King and Mr. Pew of the Ontario 
Power Company, in which with the 
aid of a piece of home-made apparatus 
aiey were. able to locate the. exact 
point at which an underground cable 
had failed, although there was appar- 
ently no current flowing through any 
part of the cable at the time. 


Die Si 
theory as to why they should get the 
results they did, but has left the reader 
with a question in his mind. 


does not advance any 


The phenomenon described is very 
unusual and opens up a subject sug- 


gestive of discussion. Some of our 
readers have no doubt made a study 
that de- 


scribed and can give their reasons for 


of phenomena similar to 


what occurred in this particular case. 
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Galt Municipal Transformer Station 


N the previous number 
of the Bulletin we gave 
a short description of 
the new office and sub- 
station building of the 
Galt Public Utilities 
It gave a general idea 


Commission. 


of the manner in which the equip- 
ment was placed in the building, but 


did not treat of any of the special fea- 


tures that were worked out. Some of 
these are of special interest | both as 
regards the general design and also as 
to operation. 

All equipment in use is standard 
apparatus, which was purchased and 
installed following suggestions of Mr. 
Elliott, in consultation with the En- 
gineers of the Hydro-Electric Power 
Commission.. Although the station 
will operate for the present at 13,200 
volts on the high tension side, yet all 
equipment used has been designed 
and installed for 26,400 volt operation, 
and will therefore require but a few 
minor changes in connections when 
the voltage is increased to the greater 
amount. 

The incoming lines are brought to 
a structure located on the roof of the 
building from which they pass through 
standard wall bushings into a_pent- 
Here the teads carried 


house. are 


downward to the sub-station wiring. 
By placing the incoming disconnecting 
switches and kicking coils below the 
penthouse, ample air space is provided 
for these details. The windows which 
the 
high tension room add to the tighting 


are operated from the floor of 


and ventilation. 


The arrangement in the high ten- 
sion switch room shows an entire ab- 
sence of obstructions. This has been 
accomplished by suspending the pipe 
vork for supporting busses, wiring 
and disconnecting switches from the 
roof structure. In this manner all pipe 
structures carried from the floor have 
been eliminated. 

The same absence of obstructions 1s 
to be in the low tension 
switching 
carried from the floor being those for 


noted also 
room, the only supports 
breakers have been arranged, two to 
each cell, which has further simplified 
the layout. All supports and switch 
frames have been painted grey, which 
improves the general appearance and 
assists the lighting. Barriers have 
since been installed between the dis- 


connecting switches of each feeder. 


An unusual feature is to be found 
‘n the cable work, in that, no cable 
crossings are made anywhere where 
imhedded in the concrete of the floors. 
All conduits are carried to terminal 
boxes built into the partition at the 
back of the control” board! ands 
cable crossings are affected at these 
points. 

In the low tension wiring there 1s 
a double bus arrangement which will 


of it on any transformer or group of 
transformers as may be desired. 


All circuit breakers are normally 
electrically onerated from the control 
board. This is provided with dummy 
busses and each control switch with 


pilot lights. The control panels are 
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26,000 Volt Entrances and Lightning Arresters 


held at the top by pipe supports to the 
girders above, the supports being 
placed at an angle of 45 degrees. The 
test blocks on the back of the board 
have been placed about two feet above 


the floor. 


The street lighting panel contains 
a feature which is worthy of special 
comment. In the early days of Hydro 

peration in Galt the Local Commis- 
serious loss in 


sion experienced a 


street lamps during a winter storm. 


264 (RIEGS MIS NE OS Ib Jot NIG N 


PTT COLL 


Durine the day the snow had _ col- conceived the idea of keeping the 
lected on the lamps, and when they lamps warm during such weather, and 
were turned on in the evening a large therefore installed another switch on 

I 


nuthber of them broke: Mr. Elliott “the street: lighunsspanchice arranged 


6,000 Volt Switching and Bus Details 
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2,300 Volt Switching and Bus Details 


that a low voltage can be applied to dry. The arrangement has prevented 
the street lights during the day and any further loss of street lamps in 
supply enough heat to keep the lamps this manner. 
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Leaves from an Inspector's Note Book 
By “ANODE” 


POENCE toewhich sui 
ficient 


WY; 


7777 
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importance 1s 


NoLepald Dy susets on 


electrical machinery is 


that of duplication, and 


177 ] 
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if this were more often 
considered when installing additional 
machines, or replaing old ones:a 
deal of trouble and manufacturing 
losses would be saved. 


In the course of my travels I have 
dropped across numerous cases where 
it would have been possible by a slight 
additional expenditure to duplicate an 
important key machine, yet the oppor- 
tunity had been neglected, with.the re- 


sult that on a breakdown of the key . 


machine, the whole of the works had 
perforce to stop, whereas, had a dup- 
licate been available, it could have 
been installed in the place of the 
faulty machine, and the probable re- 
sult would have been that the output 
of the works would not have been ser- 
iously affected. 

An 
years ago, in a small foundry, where 
the key machine was a 30 h.p. motor 
driving the blower. 


instance of this occurred some 


No other motor 
in the place was of anything like the 
power, and the firm did not feel like 
going to the expense of buying a dup- 
lheate, which probably would have re- 
mained idle for a lengthy period. 


I urged upon the owners the ad- 
visability. of making some arrange- 
ment to ensure that in the event of 


a breakdown they could carry on, but 


without avail, until one day, when I 
was making my customary inspection, 
they asked my advice as to purchasing 
a motor, tor 


an extension of their 


works, 

The maximum horse-power requir- 
ed would be 20, and that very seldom, 
and their idea* was tednstalleanhosot 
16. b.p:. motor conservatively =rated, 
and rely upon its overload capacity 
for the exceptional instances when 
the 20 h.p. would be required. 


The opportunity was too good to 
be. missed; and I put “torwardesthe 
suggestion that it would be advisable 
to duplicate the blower motor; even 
though it would cost more than the 16 
h.p. machine, it would consume very 
little more energy, and in the event 
of a breakdown of the blower, they 
would not have to. close their works 
for any lengthy period, as two hours 


WOlLC sStUitices tto 


chanve., overe tne 


machines. 


Atter a. lot of “discussion they-de- 
cided to do this, and having gained 
my point, I went a step further and 
suggested that they should also dupli- 
cate the starting switch, which was 
arranged for speeds above and below 
normal. This 
and the necessary particulars, together 
with the order, were duly dispatched 
to the manufacturers. The 
hrm was then in the position that in 
the event of a breakdown of either the 
motor or the 


was also agreed to, 


motor 


starter, it could get 


going again immediately, and further 


(eee BEE LN 
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that the motor working in the new 
extension would be running on an 
easy load, and capable of dealing with 
the occasional 25 perccent. .extra load 
without difficulty,- and still leave a 
reseryve-O@1 power available if any ex: 
traswere required. 

A few months later, at a time when 
they were exceptionally busy, the 
blower motor completely burnt out, 
necessitating rewinding of both arma- 
imve and helds-and= the chance-over 
to the duplicate was made; it was 
found that the total loss of output was 
15 per cent., whereas had this dupli- 
cate not been available, it would have 
taken as long to obtain another ma- 
chine as to rewind the burnt-out one, 
and for that period the whole of the 
output would have been lost. This 
afforded a striking example of the 
VaAliowolpeven. a ipartialy duplication, 
and there are many instances where 
something on similar lines could be 
arranged. 

fis not always the case. that the 
largest machine in a works requires 
duplicating, as the following tiustance 
will show :— 

A large works had an electrical in- 
stallation second to none in the king- 
dom; all the machines were standard- 
ised and so arranged that practically 
any motor could be replaced at once, 
and in addition they had at least 50 
per cent, Of the armatures: duplicated, 
so that it appeared impossible for any 
breakdown to cause more than a very 
brief stoppage. 

On going around these works I was 
greatly impressed with the admirable 
arrangements of the 
lation, yet there was a 
the jam. 


whole instal- 


cockroach in 


The generating plant consisted of 
two. large high-speed sets, “one of 
which worked at a time, and of ample 
capacity for the whole requirements 
of the works, yet only one condenser 
pump motor was installed for both 
sets, and thts was the only motor that 
was not duplicated, no, motor of the 
same size and speed being available 
in the works. 

In the-event of this-motor breakine 
down, the position would have been 
very awkward, and on my pointing 
this out to the managing director he 
was greatly surprised, and immediate- 
IyepUllwda spire iMachine-On order, 

It would certainly have been pos- 
sible to work the sets non-condensing, 
but the loss would have far out- 
weighed the cost of the small motor. 

It is not always so easy to advise 
clients as in the two instances related, 
as in some cases where firms adopt 
a penny-wise policy, one finds an in- 
stallation of perhaps 60 motors repre- 
senting a dozen different makes and 
allot diferent. powers and speeds. 

One happy-go-lucky firm of this 

had a break- 
down to a 25 h.p. machine, and was 
forced to substitute a 1 


sort on one occasion 


5 h.p. motor, 
this being the only one available near 
the speed required, and to work on 
half the plant for-a week. or two, a 
serious matter during the war, and 
stillemiore serious trom they point of 
view of munition supplies. 

This taught the owners a: lesson, 
and when they extended their works, 
{hestelectitcal portion- received. very 
careful attention, the new plant being 
so arranged that not only was it stand- 
ardiseebut ut Guplicated 2 fair -por- 
tion of the older plant as wel!. 
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It is not only the motor that re- 
quires duplicating; it should always 


be possible to replace a detective 
starter, and it is common knowledge 
that there are some thousands of these 


to be found all over the country. 


I suppose the history of the motor- 
starting switch is something like this: 
When the first man made a motor he 
found that it was not lucky to start 
it by closing the main switch, especial- 
ly when the motor was of any size, 
so he made a graduated resistance 
which went in series with the motor, 
and gradually evolved something on 
the lines of a multiple switch, which 
took the place of the old main switch 
as the starting device. 

This 
erating station broke down and the 
the 
course, being cut out. The generating 


went on till one day the gen- 


motor stopped; resistance, OF 
station got going, and the poor motor 
got the lot suddenly, with disastrous 
results. 

Then the brainy man designed a no- 
volt release, which acted sometimes, 
and more often did not. 

The next thing was that the motor 
got overloaded, so he set to work and 
release, that 


designed the overload 


Wa 


beastly little thing made out of hair- 
pins and odd brass strip, which acted, 
or was supposed to act by short-cir- 
cuiting the no-volt coil. 


After thirty. years we find the same 
device stuck in the south-west corner 
of the starter, and still as prozanity- 
provoking as it was in the beginning. 


Then the cheap-jack took a hand 
in the deal, and cut down everything 
to the finest limits, and turned them 
out’ by the thousand, sand. at such ya 
price that when you bought a motor, 
a starter was thrown in like over- 
weight margarine, and 75 per cent. of 
the motors running to-day are con- 
trolled (?) by these rotten cheap start- 
ers, with the result that 50 per cent. of 
the motor breakdowns are directly 


caused by them. 


le"is) to the= credit’ oly a tewmin. 
that this state of affairs is being alter- 
ed, and they have succeeded in turn- 
ing out absolutely reliable control gear 
and I find that the leading engineers 
are paying great attention to this ques- 
tion of control, in many cases the con- 
trol gear costing more than the motors 
it works 1n conjunction with. 


Electrical Review—August 18, 1922. 
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Locating a Fault in an Underground Cable 


By J. R. 


Assistant Engineer, 


Yj AULT detectors of var- 


ious kinds have been 
developed and _ have 
been. splacede. om utile 


market, each of which 
has its peculiar method 
of operation in locating the position 
of a fault in a cable or transmission 
line. We do not wish to treat of any 
of these, but wiil confine ourselves to 
a description of the actual conditions 
wherein a fault in an undeground 
cable was definitely located by what 
is believed to be an unusual form of 
detection. 

A ground had developed 
underground section. of one of the 


in an 
Commission’s rural lines due to a dir- 
ect lighting discharge on the overhead 
system. Figure I. shows diagram- 
matically the connections at the point 


Street high! CK 


Conaitions for Finding 
faut) in Underground 
Cable wher v0 current’ 
WAS “SEA. 


SMITH, 
H.E.P.C. of Ontario 


where the line changed from overhead 
to underground for that particular 
section. The overhead line consists 
of -three..No. 6 and a 
ground wire, operating at 4,000 volts. 


conductors 


Disconnecting switches are located on 
the: second pole back from that on 
which the line changed from overhead 
On the fest pole 
back there are three lightning arrest- 


to underground. 


ers ground by a separate wire running 
down that pole. The line ground wire 
is attached to the lead sheaths of the 
underground line just below the pot- 
heads. The underground section con- 
sists of three conductors, each having 
its own lead sheath, all carried down 
the same pole and laid in the same 
trench. 

Carried on the same poles on brack- 
ets are three D.B,W.P.-wires at. 110 


ft, 


Ground tive Mhached 
fo Ltad Shegth4s. 


To House Serv /ces. 
2000 ohm 


6639 Turns 
"28 wire, O.C.C, 


Figure 1 
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volts for street lighting and service 
to houses. ‘These are supplied from 
a transformer located on a pole back 
from the disconnecting switches. The 
last street light is located on the pole 


‘Then 1Ovolt 


service wires leave this same pole at 


carrying the potheads. 


an angie of about 45 degrees, passing 
through trees but not insulated from 
them, except by the weatherproof 
covering. 

The fault detector is a home made 
piece of apparatus consisting of a coil 
and a pair of 2,000 ohm. telephone 
receivers, Lhe coiwsis Wianeular in 
shape, 30) inches on ats base-and slo 
inches in height, roughly honeycomb 
wound of 663 turns of No. 28 double 
cotton covered wire, the coil being en- 
cased’ with friction and cotton tape. 
The ends of this wire are brought out 
at the top where taps are provided 
to allow of any number of turns being 
connected. In this case all turns were 
connected in series with the telephone 
receivers. 

When the test was made, the dis- 
connecting switches were opened as 
also the potheads, making all three 
underground cables dead. When the 


coil was placed over the underground 


conductors, the telephone receivers 
gave a pronounced hum. This hum 
was oscillating, increasing and de- 


creasing in volume, having a regular 


period. As the detector was carried 
along the route of the underground 
line the sound continued up to a point 
about 100 feet from the point where 
it. entered the trench. *Beyond this 
point the receivers were silence. 

The cables were dug up at the 
point where the detector became silent 
and it was found that all three had 


broken down at this location. 


By this simple piece of home-made 
apparatus, we were therefore able to 
fix definitely the location of a fault in 
the underground cable although ap- 
patently no 4 current 


was passing 


through it at the time. The line dis- 
connecting switches had been opened 
as also the potheads, nor were there 
any lines of any kind paralleling the 
defective underground cable at the lo- 
cation where the test was made. 


No attempt has been made to ex- 
plain the electrical phenomena that 
permitted the location of a 
but 
they actually existed have been given. 


fault in 


this manner, the conditions as 


By the usual methods of fault find- 
ing a potential is applied to the de- 
fective cable and the location of the 
fault ascertained either by measure- 
inductive 


ment or by listening for 


action along-the line. In this case, 


however, no current whatever was 


used. 
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Association of Municipal Electrical Utilities 


MiInNvutTES OF MEETING OF EXECUTIVE 
CoM MITTEE 


The meeting was called to order at 
2.30 p.m. on Tuesday, September 5th, 
1922 sat the oitice ‘or the Tlydro- 
Electric Power Commission of On- 
tario. 

Thosé present were, Messrs. M. J. 
Picblomiyy  brceident... ). ts). beer. 
Wiebe eesoie. P.=3./Vatess.O. Fs 
Sco wl licks 9 Re Ee Statord, 
Hoe )e stapleton, Hy F Shearer, Gi-J. 
Mirekicre he) lettres sleet iLtelancd, 
and oh A. Clement, Secretary. 

liyascmoveda by Wie. O..441 socott 
anderseconded. Dyn Nir. 7 le. Ticks : 
That the minutes of the last Conven- 
tion be adopted as published. 

CARRIED. 

The Secretary referred to corres- 
pondence with Mr. F. Gover, Secre- 
tary-Treasurer, Orillia Water, Light 
and Power Commission, in reference 
to holding the Summer Convention at 
Orillia next year. It was suggested 
thatthe (Convention be “held. at 
Orchard Point Inn as being more con- 
Veicnue ante cUilapies artiaany sthe 
NeW CoAc cataGeneva, Park. He also 
reterrea. t0.a visituo. Orillia, for the 
purpose of looking over the proposed 
location and reported on the facilities 
as he found them for holding a Con- 
vention. Mr. Gover was present and 
gave further information regarding 
accommodation and suggestions for 
the 


entertainment as proposed by. 


Orillia Commission. 
leewasenmaved by: Mi). -),. lees 
and seconded by Mr. R. H. Staford: 


That this Executive recommend that 


the next Executive consider the pro- 
position ot holding the next summer 
Convention at Orillia, | “CARRICD:, 

Plans for the next winter Conven- 
tion were then considered. 

It was moved by Mr.-A. T. Hicks 
and seconded by Mr. W. E. Reesor: 
hat othe 
Association be held at Toronto on 
January 25th and 26th, 1923. 

CARRIED. 

It was suggested that during Con- 

ventions, less time be given to reading 


next Convention of this 


of papers and more to the discussions 
also that we ascertain from the mem- 
bership, subjects they would like 
taken up. 

lt, was-moved by Mr,,O; H. Scott 
and seconded: by. Mr. Ac oer) slicks: 
That a questionaire be sent out asking 
for suggestions for papers and sub- 
yects to) be discussed. 

CARRIED. 

It wastimoved by Mr. Py B. Yates 
and seconded by Mr. H. F. Shearer: 
That the Secretary look into the ques- 
tion of having hotel headquarters for 
the Convention, and include in the 
questionaire the question whether dele- 
gates will stay at the hotel. 

CARRIED. 

Referring to the question of ex- 
penses arising out of the commercial 
exhibit, it had been suggested that the 
and 


Association stand. this 


not bill it to the exhibitors as had been 


expense 


done formerly. 

It was moved by Mr. P. B. Yates 
and; seconded by, Mr, .@..H) scott: 
That the expenses of the commercial 
exhibit be billed to the exhibitors. 

CARRIED. 
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LIL 
The Treasurer was asked to pre- 
pare a detailed statement of the fin- 


ances of the Association and present 
same at the next meeting of the 
The meeting 


the 
Executive Committee. 
then turned to a general discussion 
of merchandising as between the Util- 
ities and the Hydro-Electric Power 
Commission after which it adjourned 
cule AO Rao ise 


Minutes oF MEETING oF COMMITTEE 
on ACCIDENT PREVENTION AND 
HEALTH PROMOTION HELD aT 
THE OFFICE. OF Dee 4 HiypRo= 
ELEcTRIC PowrErR COMMISSION, 
on Turspay, JuLy 41TH, 1922. 

called to order at 

ASP il ieke Oh atte 


‘he meeting was 
The meeting wa 
Diode De ie yee 


man. Others present were Messrs. 
ae Maclachlan, F. #. Ambuhl, 
Powell, C. E. Schwenger, T. C. James, 
W. H. Multeanen. Gus lamoseie aa tt 
jeftirey and >. RAS Clemeng, 


This was a postponed meeting that 
had been called at the Clifton, Niagara 
Falls, on June 22nd, for the purpose 
of discussing with representatives of 
the Hydro-Electric Power 
the 


Commis- 
sion, question of making a per- 
1odic inspection of municipal distri- 
bution systems. 

The first question taken up was the 
matter of 
not 


penalizing employees for 


using rubber gloves and other 


proper safety applances when the 


same were necessary. The following 
resolution was carried. 

“That when an employee deliber- 
ately disobeys the standard rules or 
instructions of the man in charge in 
regard to safety, that he be 
by being laid off for 


two 


penalized 
a minimum of 
without 


weeks pay.” 


Proposed rules for the installation 
and maintenance of electrical supply 
and signal lines as gotten out by the 
Hydro-Electric Power 
were discussed, reference being made 
to the National Safety Code. 


Commission 


It was recommended that the Exe- 
cutive be asked to take up with the 
Canadian Electrical Council the mat- 
ter of appointing a sub-committee to 
deal with this matter and that Messrs. 
Lang and Maclachlan be 
appointed a of this 
committee with power to add | 


Schwenger, 
sub-committee 
hereto 
and inquire into the rules and bring 
in recommendations. 


With reference to the inspection of 
letireyere- 


ported that his department was in a 


distribution systems, Mr. 


position to make such inspection as 
is required, and wished the Associa- 
tion to proper that 
enforced. 


give backing 
recommended changes be 
The following resolution was carried. 

“This Committee recommends that 
the Hydro-Electric Power 


sioft of Ontario, 


Commis- 
takes stiches, stepaseas 
may be advisable under the Act, to 
see that recommendations regarding 
changes in lines and stations consid- 


ered necessary to be made by repre- 


which 
the 


sentatives be made, may be 
necessary for 
the 


the 


found safety of 


workmen and general public 


stanaaras of con- 


adopted from 


ACCOLGING: 110 
struction as time to 
time.” 

Mr. Powell suggested that recom- 
mendation come from this Committee 
and pass on to the municipalities to 
start some movement for employers 
medical health 
officer address emplovees and also to 


to Phave “the ‘loess! 


take advantage of various health bul- 


Pela 2 ees elegant ON. 
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letins published. This matter was 


left over until the next meeting. 


The meeting then adjourned. 


Meeting of Severn System Municipalities 


A meeting of representatives of all 
the municipalities on the Severn Sys- 
tem was held at Barrie on Tuesday, 
July 25th, at which were present 
representatives of various depart- 
ments of the Commission for the pur- 
pose of discussing with the various 
delegates matters pertaining to the 
operation and administration of the 
System in general, as well as various 
problems confronting each individual 
municipality in the maintenance and 
operation of each particular individ- 
ual system. 

At the clase of the meeting an 
organization was formed to be known 
as “The Hydro Electric Association 
of the Severn System Municipalities,” 


and .the following officers were 
elected :— 
President—Mr. J. H. Bennett 


(Chairman, Water & Light Comm’n, 
Barrie). 

Vice-President—Mr. W. J. Holden 
(Mayor of Collingwood). 

Secretary-[reasurer—Mr. S$. J. 
Milliken (Secretary, Public (tilities 
Com., Midland). 

Executive Committee—Mr. T.. A. 
Chapman, Beeton; Mr. J. H. Mitchell, 
Alliston; Mr. J. E. Prentice, Colling- 
wood: Mr. M. S. Brandon, Totten- 
fia Wig eB) Jennines) Penetane: 

The new Association proposes to 
function along similar lines to the or- 
ganization formed by the Tugenia 
System municipalities at a meeting 
held in Durham during the month of 
Mav, details of which were reported 
on in a recent number of the Bulletin. 


Before the meeting adjourned, the 
foilowing resolutions were passed un- 
animously :— 

VVC tne LepLeseiltativiccs 0 Lammtiic 
Hydro municipalities of the Severn 
System of the Hydro-Electric Power 
Commission, do condemn, in ‘the 
strongest terms, any newspaper or 
newspapers that publish statements in 
regard to the workings of the Hydro- 
Electric Power Commission, or local 
sub-commissions, without first ascer- 
taining the facts, as erroneous state- 
ments so published are exceedingly 
detrimental to the working out of the 
system to the advantage of the peo- 
ple, and we commend, in the warmest 
terms, any newspaper or newspapers 
that’ publish the actual-facts: in con- 
nection with the workings of the Pro- 
vincial Commission or any loca! com- 
mission.” 

oe; representatives of 
Hydro municipalities of the Severn 
System of the Hydro-Electric Power 
Commission, 


the the 


wish to express our 


thankestoy the Chairman, scir- Adam 
Bee om anu cnts 
Hydro-Electric 


in sending these men here te talk 


colleagues oi the 


Power Commission, 
over matters with us, and we think 
it would be to the advantage of ihe 
Commission and the municipaiities to 
have more heart to heart talks, so 
that the municipalities may become 
better acquainted with their own sys: 
tem, and the public become much bet- 
ter and more fully acquainted with 
themiacts than they actuallyeara: 


Kk Kk * 
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Technical English as She 
is Wrote 


A very precious gem of technical 
English was recently discovered in an 
Ontario daily. The lucid explanation 
of “volts” is so clear that to add any- 


thing would be to gild refined gold or 


paint the lily. Read it yourself and 
see. 
The Bulletin thinks that Mr. Cat- 


{on owes it to his friends to explain 
what he really did when he so thor- 
oughly bamboozled the reporter. 
“DISSECTING Tis GIANT POWER” 
“There were six holes in a brick 
wall; through which entered, passing 
along copper wires encased in pipes, 
26,000 units of power. 


eu | wolre. 


They are call- 
and volts means leaps or 
‘Leaps’ of power; but the 
are so speedy that practically 
the power pressure may be said to be 
unbroken in the direct current. 


bounds. 
bounds 


These rapid leaps of energy we 
have named electricity, simply 
the Latin electrum, 


‘ because 
which we call am- 
ber was the medium this 
current was first observed. 


When the line conveying this energy 


in which 
power or 


is divided, under given restrictions in 
space, light 
and heat or light or heat, are given off. 


\When 


power, no 


jumping the intervening 


speaking of Hydro-clectric 


thought is conveyed of 
forming any part of the elec- 
tricity, but only the falling or sweep- 


ing of the 


water 
water from a higher to a 
lower level providing the power or 
energy which is scientifically convert- 
ed into electricity. 

How ‘harnessed’ 
according to the task it is called upon 
to perform, is 


this power is 


too intricate ter the 


said Mr 
Catton to the Expositor, at one point 
Ob she trp the 
room of this giant energy. “ 


tininitiated, ~““Pake care: 


through dissecting 
Take care, 
a touch of-this point means instant 
The Expositor man’s hands 
And 
then, a tiny light glowed, and the giant 


death.” 
went deeply into his pockets. 
there to touch instant 


whom was 


death, here would warm one’s feet or 
send a healthful tingle over his body. 
Nie Catton 


travelling at a very great rate—to put 


lad allowed siice: 


the thing as nearly as every-day terms 


will allow—to pass right through him 


that, passing more slowly, would kill 


a regiment of men. Strange; a rod 


travelling quickly in “the “schoo! 


master’s hand one remembers from 


does not hurt 


less than one travelling slowly, as in 


his school-boy days, 


the ‘motherly’ way.” 


ste ste se 
4 K xe 


Higher or Lower 
“Upper or lower?” politely 
the puilman window. 
“uWhat's the ditterence:: 

“Well you see 


asked 


thes ananoeat 


the lower is higher 


than’ the upper.) ssaid “the eroused 


“And the higher 


C23 


If you want it 


Pullmanite. price is 
lower 
We sell 


than the lower. In 


for the lower. 
you will have to go higher. 
the 
other 


upper lower 


words, the higher the lower. 
Most people don’t like the upper, al- 
though it is lower on account of its 


being higher. When you occupy an 
upper you have to get up to go to bed 
You 
can have the lower if you pay higher. 
The upper 
beca But if you are 
willing to go higher it will be 

h 


W 


and get down when you get up. 


is lower than the lower, 


use it is higher. 
lower. 


99 


ich will you have: 
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The Corona Voltmeter 


the 
precision measurement 


NG ansiiiien be ot 
of crest values of high 
alternating voltages has 
recently been develop- 
ed bya Dre ji B. Wihite: 
result of his: extensive 
mesearch /o1aine? electric ustreneth <of 
air. He has called it the corona volt- 
meter, as it depends for its operation 
on the 


head as one 


and detection of 
corona on a round wire when the wire 
is at a certain voltage. 


formation 


‘\ccurate measurement of high al- 
> 
iernating voltages has hitherto been 


difficult, for various reasons. For 
measurement of crest values, ithe 


sphere gap,—and with certain limita- 
tions.in range, the needle gap, have 
been the accepted standards, and the 
A.J.E.E. Standardization Rules give 
tables for the gap lengths to be used 
with both gaps. It is known, however, 
that unless great precaution is taken 
a considerable error may appear. due 
to several 


causes such as the prox- 
inicy of neighboring conductors or 
extraneous electrostatic fields. Under 


the best conditions, it is claimed that 


aZ7o-crror 1s probable; which 1s .laree 
compared with the error in meters for 
low voltaces. 

The principle and method of oper- 
have 
been described by Dr. Whitehead in 
a paper read before the A.I.E.F. and 
published in its Transations, 7. Tests 


ation -OL the —COrona VOllmeteL 


fo determine the accuracy of the in- 
strument were made and the results of 
these tests may be found in a paper 
Dy theranove raion. celererncemo. 
Which iS s@avem belovr,-c. 

The principle of operation is briefly 


as follows:—If the voltage applied 
to a wire 1s raised, a point is reached 
where the dielectric strength of the air 
immediately surrounding the wire is 


exceeded, and a blue glow, known as 


g 
corona can be seen. For a given dia- 
meter of wire, and spacing, the volt- 
age at which corona appears is de- 
pendent only on the density of the air, 
this critical voltage increasing as the 
diameter of wire becomes larger. 
As the voltage at which corona first 
appears obeys a very definite law, the 
i—Irons, ATE XXX . H509- 
2—Trans. AT.E:BE. XXXIX p. 1057. 
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only variables being voltage, air den- 
sity and “diameter of =wite, it 1s:-at 
once apparent that 1f means are pro- 
vided to measure the air density 
around the wire, and if wires whose 
diameter is known accurately are 
used, calibration curves can be drawn 
establishing the relation between den- 


All 


necessary is to provide a means for 


sity and_ voltage. thats then 
detecting the first appearance of cor- 


ona. The above requirements are 
provided for in the corona voltmeter 


in the following way. 


An outer tank is provided 
which air can be pumped and the air 
density varied. This tank is provided 
with an entrance bushing to which 
the corona wire or rod is attached. 
Surrounding the rod and concentric 
with it is a hollow evlinder, which is 
permanently at ground potential. 
Means are provided so that rods of 
various diameters may be used, thus 
increasing the range of the instru- 
ment. The only additional feature is 
to provide a method of accurately 
determining the first appearance of 
corona on the rod. This can be done 
in several ways (1) visually, ie. by 
viewing the rod and noting the first 
appearance of the blue glow accom- 
panying corona (2) by placing a tele- 
phone transmitter adjacent to the rod, 
and listening for the buzzing sound 
which always accompanies corona 
(3) by taking advantage of the fact 
that when corona appears, the air im- 
mediately surrounding the corona rod 
becomes conducting, due to the fact 
that the molecules of the air become 
ionized, and thus are able to conduct 


a current of electricity. 


into ° 


The first of the above methods 1s 
not very satisfactory, because various 
factors limit the accuracy, such as eye 
fatigue and presence of other lights. 
The second method is quite satisfact- 
ory 1f a good telephone transmitter 
is used, and the rod is smooth and 
clean. A dirty or scratched» rod) "or 


one with variations in the diameter 


causes local: corona, "atid makes Jie 
true corona poimt difficult to deter- 


mine. 


the 
most accurate of all; the ‘most con- 


The third method is perhaps 


venient way of using it is to have two 
concentric cylinders surrounding the 
corona rod, insulated from each other, 
and the inner one of which is _ per- 
forated with a large number of small 
holes. These cylinders and the air 
space between them are placed in ser- 
ies with a source of direct current and 
a sensitive galvanometer. When cor- 
ona first appears on the rod, its pres- 
ence is manifiested by a large deflex- 
This is due 
to the fact that ions are formed by 


ion in the galvanometer. 


the breaking down of the insulating 
properties of the air at the corona rod. 
These ions travel to the surrounding 
cylinder, and some of them pass 
through the holes in the inner cylinder, 
and make the air space between the 
two cylinders conducting, producing 


the :deflexion: in the calvanometer, 


An instrument embodying the above 
principles has been built at the Iab- 
oratories of the Dr. 
Whitehead’s specification, having a 
range of 50,000-300,C00 volts effect- 


ive, 


Commission to 


Iigure I. shows the complete 


instrunient, which consists of (1) 


a containing tank, designed to with- 
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Figure 1 


standia pressure: of, />-lbssper sq./1m., 
provided with two handholes B and 
Ce air 


Jumped into the tank through a 
o 
| 


a thermometer window, 


cium chloride dryer D and the «air 
& 


( 
pressure may be measured by an ac- 


curate gauge E, or by manometer. 
As shown in Fig. I, the corona rod 
I and surrounding cylinders G are 
suspended from the flat cover of the 
tanks ~ his allows the rod to be. ac- 
curately centered within the cylinders. 
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Figure 2 


(he bushing has a rating of 300,000 cross pieces of treated wood. The 


volts effective. Figure II. is a larger sphere gap at the top of the bushing 
view of the rod and evlinders. is to prevent possible corona where 
Che corona rod is suspended be- the rod is attached to the bushing. 


tween the bottom of the bushing and ‘The enclosing cylinders: are of alum- 


. . 4 . . 
a post insulator, the latter attached to inum. ‘The telephone transmitter EH 
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for detection of corona is shown at- 
tached to the suspension rod near the 
upper spider. | 

i. hOle=is “provided “in the cover 
plate, andyrilte are removed 
through this, after being disengaged 
from the bushing and sphere by reach- 
ing in through the handholes. The 
rods themselves are made of brass 
which has been heavily nickel-plated 
and polished. 


rods 


The wires to the detecting cylinder 
and telephone are lead through the 
top cover plate, and then through lead 
covered cable, is grounded. 
This is necessary due to the strong 
electrostatic field around the corona 
rod. Outside the tank, and not shown 
in Fig. I, the connection from the de- 


which 


tecting cylinder is put in series. with 
a high resistance, a high ’sensitivity 
galvanometer critically damped and a 
D.C. circuit, one side of which is con- 
nected to ground. 


The instrument may be used to 
measure an unknown voltage, or to 
determine when a known voltage on 
piece of apparatus been 
reacuca\n- the first) case the pro- 
Cedure is, as A’ suitable 


diameter of rod is selected, and the 


any has 


follows: 


pressure in the tank raised consider- 
ably above the point corresponding to 
the estimated value of voltage which 
is tobe determined. This pressure 
can be found from the curve supplied 
with. the instrument, which curve is 
calculated, and is determined solely 
by the dimensions of the rod and sur- 
rounding cylinder. ‘The voltage to be 
determined is then applied, and the 
pressure lowered very gradually until 
corona is detected, when the pressure 
is read from the gage or manometer. 


The voltage corresponding is then 
found from the curve for the diameter 
Or vod used: 

If it is desired to apply a known 
voltage to a piece of apparatus, as in 
a high potential test, the air pressure 
corresponding to the required voltage 
is found from the curve or table. The 
tank is then pumped up to this pres- 
sure, voltage is raised until corona 
is detected. The voltage is held steady 
until the test 1s completed. 

The voltage at which corona first 
appears is very sharply defined, and 
if a step-by-step regulator is used on 
the low tension side of the testing 
transformer, it is possible to determine 
the corona point more closely than 
the regulator can be set. ‘This is as 
great precision as is required for most 
fester Mileacouracy. oO) none. llalueor 
one per cent. is claimed tor “the svolt 
meter, biteno tesis™have sheen ‘made 
on the instrument in the Laboratories 
FO neheckathts: 


Dr. Whitehead has listed, 3, the fol- 
lowing apparent advantages of the 
corona voltmeter :— 

“(a) Freedom from disturbance by 
proximity of neighboring conductors 
or extraneous electrostatic fields. 

SC eee imacciracy is ties mine 
wai. Claimed: for the “sphere aeap: 
With careful manipulation and good 
circuit conditions it is certain that a 
corresponding figure of better than 
0.5% is possible with the corona volt- 
meter. 

“(c) No manipulation of high volt- 
age circuit. Each change of setting 
of the sphere gap requires altering the 
distance between the ~ discharge 
3—Trans. ALE.E. Vol. XXXIX. p. 
1108. 
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spheres, Lhe setting. of the-corona 
voltmeter for different voltages re- 
quires the change of air pressure only. 

“(d) No discharge of high voltage 
circuit and no. Series Tésistaticesneces- 
sary. The reading of the corona volt- 
meter is. continuous and_ stationary 
and draws no current from the high 
voltage circuit. 

“(e) Measurement of an unknown 
voltage. This cannot be done with 
the sphere gap except through repeat- 
of opening of circuit and successive 
approximation. 

“(t) All parts of the corona, volt 
meter are grounded except the lead- 
ing-in wire of the high tension termin- 
All 


auxiliary circuits are at low values 


al. All dimensions remain fixed. 


of continuous voltage. 

“(g@)- Permanence. ” Phersuriace 02 
a corona-forming rod remains un- 
affected under the continuous appli- 
cation of initial corona over long per- 
iods. 

The instrument in the Laborator- 
ies has been used to measure the flash 
over voltage of low tension line tn- 
sulators for Queenston generating 
station, at the time when experiments 
were being made to determine the 
shape of insulator to give the highest 
flashover for a given distance between 
faces. The results indicated the ad- 
vantage of having an instrument of 
this kind for tests such as the one 
cited, and justified the claims made 
by Dr. Whitehead in many respects. 
It appears to be certain that a step 
in advance has been made in the ac- 
curate measurement of the cresi value 


of high alternating voltages, and that 


this instrument will be the means of 
permitting further investigation where 
these were handicapped in the past by 
the fact that measurement 
of voltage was extremely difficult, 


accurate 


and often impossible. 
eet haere 


An Unusual Power Plant 


A reader has given us information 
concerning a power plant used bv a 
manufacturer during a period when 
his regular power supply had failed. 

The Company in question had a 
large motor truck placed on the street 
opposite one of the windows of the 


factory. One back wheel of the truck 
was jacked up and with this as a 
driving pulley, a belt was passed in 
through the open window to a pulley 
on the main shaft of the plant. By 
means of power supplied by the truck 
kept 
until electric service was restored. 


motor the plant was running 


The illustration shows the position 
in which the truck was placed and 
the rough guard erected for general 
protection. The tarpaulin was placed 
over the installation for the purpose 
of keeping the belt dry. 

Conditions like this are unnecessary 
in towns where there is Hydro power. 
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Tlypro News [tems 


Central Ontario System 


hee Preton “Public: Wilities<Com- 
mission is planning improvements to 
the street lighting in the business dis- 
{HieL: 


The Police Trustees of Warkworth 
are submitting an enabling by-law at 
an early date. Negotiations are under 
way with owner of the local clectric 
plant. It is estimated that from 20 
(Oe pee, will be. required, inthe 
village. 


thewscoal, mand 


ling apparatus at the Peterboro Gas 


Improvements to 


Works are under consideration. 
~ sc 7 oK 
Falls 


went into operation on August 22nd. 
ME Re aco 


The new plant at Raney’s 


Estimates are being prepared for 


improved street lighting on King St. 


in Cobourg. 


Rel holy 


A meeting was held.at Campbell- 
ford and large canvassing committees 
are working in the district to obtain 
SiMEIClenie Contracts. tosmwatrani the 
construction of rural lines in Seymour 


‘Township. 


_ formerly 


Niagara System 
The Municipality of Dunnville is at 
the 


waterworks pumping station, and in- 


present time constructing a new 


stalling a 150 h.p. direct connected 
fire pump, a pump for domestic ser- 
vice. equipped with’ a 60 h.p. motor 
and an air compressor equipped with 
a 30 h.p. motor. The sewage disposal 
plant is operated on the ejector prin- 
ciple and the compressed air is used 
for that purpose, being piped from 
the Water Pumping the 
sewage disposal plant, which is some 


Station to 
distance away. 


The Hagersville Quarries Limited 
have installed an electrically operated 
Patan © 
This 
shovel has a seven-eighths yard bucket, 
and requires 100 h.p. to operate. It 
has been found that the electrically 


shovel in their rock quarry. 


operated shovel is much more satis- 
factory and more economical to oper- 
ate than the steam shovel which was 
y used. 

An. outdoor sub-station will shortly 
be installed close to the Commission’s 
Dundas High Tension Station to sup- 
ply power to the Dundas Kural Power 
District. The station will be equipped 
with 1-300 kw. three-phase, outdoor 
type transformer, with a secondary 
voltage of 4,000 volts. 
is at the present time being supplied 


This system 
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from the Dundas Municipal Sub-sta- 
tien gt Z2.200- Volts. 
advisable to change the distribution 
Rural District to 4,000 


volts, and the Dundas Municipal sub- 


It is considered 
system in the 


station will be relieved of this rapidly 
erowing load. 


Kk ac oe 


An sub-station will 


outdoor t 
shortly be installed at Chippawa to 


ype 
take care of power supply to the Vil- 
lage of Chippawa and the Chippawa 
Rural Distriche mscural lines was Ge 
cently constructed from Chippawa to 
Under- 


ground cable has been used in 


the Hamlet of stevensvalle. 
this 
district. 
cd oe me: 
Arrangements are being made to 
increase the capacity of the Commis- 
sion’s Sub-station at Milverton from 
3:75 kveay transtormers to 3-loU: kv-a: 
transformers. 
2 ee 
It is expected that within the next 
few weeks that power will be supplied 
to the Petrolia Municipal water pump- 
ing plant, which is located on Lake 


Perch. volt 


A 26,000 


double circuit line 1s being built to 


Huron, at 


tap the Sarnia line, and a sub-station 
of 225 kw. capacity is being installed 
at the pumping station. 


se le 
as x 


AVS 


The Municipality of Port Dover 1s 
installing a Waterworks System. The 
An ad- 
recently 


pumps will require ZO h.p. 
ditional power customer was 
obtained in the Municipality, and the 


number of lighting consumers has 
shown a remarkable growth within 
the last six months. 

A contract has recently been signed 
Nickel 


Jany of Port Colborne for a suppl yio1 
= Lt 3 


with the International Com- 


1,000 h.p. to be used in their ¢lectro- 


lytic process-of refining aickel. #1 ne 
Company has been carrying on the 


electrolytic “process.-at Sbayvone «|. 
It is “expected: that. this 
load will very soon increase to a very 


Company’s 


considerable amount. 


ee ee 


All of the machines recently injured 
in the accident at the Ontario Power 


Hindow Display, Toronto Hydro-Electric System 


(bold se EOE Sy oh ial EM) 
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Company’s plant are again in service, 
with the exception of two which were 
quite badly damaged. 

Mee eK 

The installation of additional ma- 
chines at the Chippawa plant is being 
rushed forward as rapidly as possible. 
It is expected that a sufficient number 
will be available to take care of the 
coming winter load. On account of 
the coal shortage and the subsequent 
use of air heaters it is expected that 
tne» demand will “be “exceptionally 
heavy. 

The construction work in connec- 
tion with the Beamsville Rural Power 
District 1s proceeding very rapidly, 
Aaduiteis expected = taal tne- oreater 
part of this system will be constructed 
before December Ist. Underground 
Caplem=ig peine “Used On top of “the 
escarpment in this district. In gen- 
eral, the use of underground cable in 
rural power districts has been, up to 
the present time, exceedingly satis- 


factory. The underground cable in- 
stalled in Saltfleet Township has been 
remarkably free from interruptions 


durine. the present. year, 


Ottawa System 
The Ottawa rural district continues 
to develop. An addition of six miles 
of line is being built to serve a number 
of farmers on the Ottawa-Pres- 


cott Highway. 


Rideau System 
A number of large feldspar min- 
ing propositions are developing in the 
vicinity Ober citing, Meldspar as used 
lareclyin porcelain: enamel, but ‘the 
heavy American tariff on powdered 
feldspar bars the way to the market 


im the Ura Aye it iss expected, hov- 
ever, that the Canadian development 
of the ceramic industry will provide 
a large market in this country. The 
mines should become heavy power 
users in the future. 
Kiem ape aba 

One of the largest woolen mills in 
Carleton Place is considering the use 
of off-peak power at night for their 
dyeing and boiling process. They 
have requested rates on 500 h.p. to be 
used between 11 P.M. and 6 A.M. 


4 
> > oe 


The Grenville Crushed Stone Com- 
pany, near Merrickville, has increased 
the capacity of its plant; and is now 
taking a load of over 600 h.p. from 
the Commission. 

ee 
The Villages of Lanark and Kempt- 


ville reduction in the 


second domestic rate from four cents 


iaves hades a 
to two cents, and are planning an 
active campaign for the sale of ranges 
and other appliances. 


Severn System 


There is a prospect for a very large 
increase in load on account of summer 
resort business on both the Severn 
and Wasdell Systoms. Already the 
Town of Beaverton serves 100 cus- 
tomers outside the limits of the Muni- 
cipality, all of which are practically in 
the; summer “resort class, along =the 
large 


shores. of laake Simcoe. “A 


number of contracts have been re- 
ceived at onanty Bay inthe vicimity 
of Barrie, which is also a summer re- 
Sort distmct, and, itis expected that 
these customers will probably be 
served with Hydro power by the be- 


ginning of the next season. Possibly 
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100 contracts have been secured at 
Wasaga, near Collingwood, and Stay- 
ner, and if it is possible for a few 
more contracts to be secured there is 
that Hydro service 
will also be available for this summer 


every assurance 
resort district next season. 


a 


A new sub-station has been con- 
structed in “Midland for the purpose 
of serving the Grand Trunk Pacific 
Elevator at Tiffin. This load is very 
similar to the C.P.R. terminal elevator 
at Port =WieNicol and 


will use in the neighborhood of 800 


the customer 
h.p: =The secumne- of this load as: 
sures the municipality of Midland of 
a greatly increased demand in future, 
which is bound to affect the cost of 
power, and it is very gratifying to 
users of Hydro power, when it 1s 
realized that such a proportion of the 
terminal elevators both at the head of 
the Lakes and at the receiving end on 
Georgian Bay are being served with 
Hydro power. 


St. Lawrence System 


Contracts have been received for 
service at rural rates from residents 
of the Police Village ot South Lan 
caster, in the Martintown Rural Dis- 
trict, and it is expected that an ex- 
tension from Lancaster Village will be 
made this year to supply these’ con- 
sumers. 


Additional contracts for service 
have been received from rural resi- 


dents on the Martintown-Lancaster 
Line in the Martintown Rural Dis- 
trict. 


Iystimates on the cost of power and 


a distribution svstem have been pre- 


pared for the Village of Cardinal, and 


will shortly be forwarded tec the 
Municipality. 

ee ee 
~ The construction work on the St. 
Lawrence System which has been in 
progress during the summer will be 
completed shortly, and the transmis- 


sion voltage will be changed from 


26,000 to 44,000 volts about Oct. Ist. 
pep ee 
The Eugene Phillips Company con- 
templates starting operating their new 
Brockville plant in October, shortly 
after the changes referred to above 
are completed. 


Wasdell System 


The new distribution system in the 
Municipality of Uxbridge which has 
been in course of construction during 
the last three or four months is now 
practically completed, and it is ex- 
pected that power will be delivered to 
the municipality at an early date from 
the new Greenbank sub-station, which 
receives energy from an extension of 
the Wasdell transmission line extend- 


4 


ed south from Cannington. 


The 


the municipality of Port Perry 1s now 


new distribution system in 
practically completed and service will 
be given to this municipality from the 
Greenbank sub-station at the same 
time power is delivered to Uxbridge. 
Power is delivered to the Greenbank 
at 22,000: volts 


two municipalities are served directly 


sub-station and the 


from a 4,000 volt line out of the sub- 
station, which wil! also give service to 
a large number of farrn customers in 
the district. 
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HYDRO QUALITY LAMPS 


TESTED IN FOUR WAYS 


First — For Candle Power 
Second — For Current Consumption 
Third  — For Mechanical Defects 
Fourth — _ For Life 


A portion of every Shipment of Hydro Lamps is taken at 
random to be tested. If these do not measure up to the Hydro 
specifications the entire shipment is rejected. 


All tests are carried on by experts in the laboratories of the 
Hydro-Electric Power Commission the most completely 
equipped electrical laboratories in Canada. 


Get behind these wonderful lamps and boost them. Your 
consumers need a better lamp than they have been getting. 
The Hydro lamp is the best of them all. 


PATO 
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NOTICE 


TO ELECTRICAL MANUFACTURERS, 
JOBBERS AND DEALERS 


Electrical material, devices and fittings for use on 
inside electrical installations in the Province of Ontario, 
must not be offered for sale until their design and construc- 
tion has been approved by the Hydro-Electric Power 
Commission of Ontario. (6 Geo. V., Chapter 19, 1916) 

Manufacturers whose products are approved and listed 
by other recognized authorities, and which also meet the 
requirements of this Commission, may have same placed on 
the approval list by making application in accordance with 
Approval Laboratories’ Bulletin No. 5, a copy of which will 
be sent upon request. 

ONTARIO DEALERS’ ATTENTION IS CALLED TO 
THE FOREGOING REGULATION—WHICH PROHIBITS 
THE SALE OF UNAPPROVED ELECTRICAL DEVICES. 
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History of the Hydro-Electric 
Power Commission 


In this issue we give the first of a 
series of articles outlining the devel- 
opment and work of the Hydro-Elec- 
tric Power Commission of Ontario. 
The object of these articles will be 
to place before the reader briefly the 
that 
lead up to its formation and the work 


various arguments and events 


carried on up to the present time. 
“Public Ownership of Public Ser- 

vices” has been taken from Mr. E. B. 

Biggar’s book entiled “Hydro Electric 


@Ontatioe = Public 
Ownership is shown to be a very 
ancient thing, while Private Owner- 
ship of Public Services is compara- 
tively modern, and has not been con- 
ductive to “the greatest good to the 
greatest number.” It does not deal 
with facts directly affecting the Hydro- 
Electric 
shows that the principal on which the 


Development in 


Power Commission, yet it 


Commission is constructed is one that 
has long existed, and has been tried 


and found not wanting. 
* K *K 


Electric Heating 


The recent strike of miners in the 
United States coal fields with the re- 
sultant depleted supplies of coal have 
put the idea,of electric heating-in the 
minds of people much more forcibly 
than ever before.  It-istimely, thene- 
fore, that a proper warning be given 
that electricity should not be used for 
heating of houses, except as an aux- 
iliary. 

Where heat is required intermittent- 
ly as in cooking and other domestic 
uses, or in a room during cool even- 
ings of the fall or spring, where only 
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a little heat is required, electricity can 
be used to advantage and economi- 
cally, “It; however; one swercsomae. 
tempt to use only electricity for heat- 
ing a house during the cold winter 
months, even with the lowest rates in 
force in any of the Hydro Munici- 
palities, it would be extremely ex- 
pensive. 

Utility officials should therefore 
make a careful «study of the article 
given herein on the heating of houses. 
They will then be prepared to advise 
any of their consumers as to the ex- 
tent to which electricity may be used 
for heating purposes and thereby pre- 
vent them from rushing into something 
that with proper advice they would 


not think of doing. They should also 
advise against using electric heaters 
during winter evenings as a means of 
permitting Such prac- 
tices are inadvisable, in that the dis- 
tribution systems are most heavily 
loaded at that time, so that the general 
use of heaters may cause the voltage 
to become too low for satisfactory 
lighting. ‘To carry such load at such 
times will necessitate a material in- 
crease, sit (he) investment rege tne 
distributing system and also in the 
load taken by the Municipality. The 
result. avould: be. that! the’ watessator: 
service would be increased, which 
would in turn increase the consumer’s 


bills. 


lower fires. 


TE 


History of the Hydro-Electric Power 
Commission 
NO. 1. 


Public Ownership of Public Services—General Principles 


BysEo B: 


Y OR several generations 
the main highways, the 
> railways, and to a great 

Yj, extent, the’ icanalsa7o8 
Great Britain, the Unit- 
ed States and Canada 
have been under the control of private 
individuals and corporations. 


Y LA 
WM“ 


In ex- 
tensive regions of these countries the 
ownership and administration of the 
chief channels of communication by 
private companies has been so long 


continued and complete that it has 


BIGGAR 


been accepted as the natural order of 
things, just as the motion of the earth 
or the moon is accepted as following 
from the laws of the universe. 

Is this authority of a private person 
over the means of transport and other 
public services such as power and 
light a natural and ancient right or 
is it a modern tresspass? The ques- 
tion can be answered with 
certainty. 


absolute 
The necessity of means of 
travel and the common right to those 
means is set forth clearly at the very 
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beginning of the history of our race. 
To Adam and his descendants the 
command was given: “Replenish the 
Cattieands subdue it Lhes public 
right to the means of traffic is not 
merely implied but is imperatively re- 
quired by this proclamation of the 
Creator. How could the world be 
colonized and the waste places re- 
plenished without a common right to 
move from place to place, and how 
could this migration continue without 
recognized rights of way? If it should 
be shown that no bar to migration ex- 
isted in primitive times because there 
was then no private ownership of land, 
this would not in any way lessen the 
public right to the means of travel. 
It would, in fact, concede the public 
right to hold land and roads, for the 
one right would include the other. 


iigmicmeremancamer that. aitets tie 
flood, when, by reason of the incurable 
wickedness of the ante - diluvian 
peoples, the slate was wiped clean and 
the race was given a new start under 
changed conditions, the same injunc- 
tion to “replenish the earth and sub- 
dues was giver, and in- precisely 
the same terms. ‘hus was emphasis 
laid upon the first injunction. 


The natural instincts of every an- 
cient people must have urged them to 
POlG@liethis, divine injunction, for 11. it 
had not been so we should have had 
no traces of those mysterious move- 
ments of nations of the remote past 
that have so puzzled students of eth- 
nography. We know, moreover, that 
the Babylonians, Egyptians, Medo- 
Persians and other nations, not to 
speak of the Romans, treated as a pub- 


ilc right the primitive highways along 
which the King’s proclamations and 
armies were sent. 


The migration of the Israelites from 
Egypt to Palestine furnishes a striking 
specific sanction to the theory of the 
common right to the highway. As 
they approached the promised land 
the Israelites had to pass through ter- 
ritory occupied by the Amorites, and 
the sacred history states that Moses 
was required to ask from the Amorite 
King, Sihon, a right-of-way through 
his territory. We must infer that this 
request wouid not have been made by 
divine instruction, if it had been un- 
just, or contrary to common usage or 
natural right. Indeed the only ground 
of refusal likely to be taken was on 
the question of injury to property in 
passing, but Moses anticipated this 
by instructing his embassy to assure 
King Sihon that no injury would be 
done to property and that the. Israe- 
lites would confine themselves to the 
high road. “We will go by the King’s 
highway” is the expression as trans- 
lated, and it is significant that: the 
phrase “King’s highway” occurs at 
this ancient date in such a connection 
as not merely to imply a public right 
acknowledged among the Amorites in 
their own government, but as clearly 
implies the admission of this right to 
the subjects of another ruler, the only 
condition being that of peaceful pas- 
sage. Such a condition as private 
ownership of the highway could not 
have existed, or Moses would have 
recognized this by offering compensa- 
tion to the owners which he did not do. 
So evident was this refusal of thor- 
ouehtaremieldto ‘be a “denialytor -a 
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natural right that the advance was 
made by force of arms, and this ex- 
plains the annexation of Sihon’s ter- 
ritory to the promised land. 


As the Israelites continued their 
journey the same question arose in the 
case of Og, the King of Basan, with 
the same result. The inherent public 
right to the use of the road was as- 
sumed from the beginning to the end 


of these episodes. 


conditions 
the world was to be 
peopled and its 
subserve 


Thus the fundamental 
under which 
made to 
mankind  re- 
quired that the means of migration 
and the channels of traffic should be 
a public right, publicly exercised. 
The logic of history is against the 
theory that the people’s highways 
should be regarded as private pro- 
perty. That this function should be 
made the subject of private profit is 
therefore not founded on an ancient 
and natural right, but on a modern 
perversion, 


HESOUGEES 


the uses of 


All nations, from those of remote 
antiquity down to that modern hermit 
people, the Thibetans, have recognized 
the need of a common right-of-way, 
but 1f this public right of communica- 
tion had not been thus based on the 
instincts of the human race, the ne- 
cessities of modern civilization would 
have called for its creation, owing to 
the advent of the railway and other 
mechanical means of transport. There 
is no need now to prove that the rail- 
way 1s the successor, in modern life, 
of the highway, for the service of the 
railway carries its own proof in. the 
function it fulfils. The advent of 
steam and electric power and the de- 


velopment of the modern factory 
system involving the division of labor 
have made the railway at once a unti- 
versal servant and a universal master. 
Railway freight rates, passenger rates 
and express rates are not commodities 
bought in a market by the citizen but 
taxes paid for a public service. These 
rates are none the less public taxes, 
because the railway may be operated 
by a private corporation, for that cor- 
poration ‘can only act.as*a "Creature oO: 
the government, through the charter 
by which the government delegates 
its authority. Unlike many forms of 
taxation, the taxes known as railway 
rates are an inescapable burden, fal- 
ling upon poor and rich, for there 1s 
not a single article that is bought or 
sold that does not owe to the railway 
or highway service some element of 
its COSt | “Or: S production. Proctor 
this fact have been fully set out in 
another work, in which,* after various 
illustrations, the true relation of the 
railways to the people is stated in the 
form of five main propositions sub- 
stantially as follows: | 
First—The railways of a country 
are the main highways of a country. 
Second—There is no source of rail- 
way revenue other than the rates im- 
posed upon the people for the car- 
rying of their persons and their goods. 
Third—This revenue is raised, not 
from any hidden fountain of wealth 
within the railway itself, but from the 
errnings of the people whose labor 
and money furnish the traffic. 
Fourth—By the division of labor in 
modern civilized life, everyone who 


* “<The Canadian Railway Problem.’ 
Macmillan & Co., Toronto, 
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earns or spends money contributes 
directly or indirectly to the cost of 
transportation, and this cost enters 
ion wevery = articie:=11sea. (by ~every. 
Ci Zens 

Fifth—A nation’s means of com- 
munication is a function of sovereign- 
ty, and since all the people contribute 
to their cost, railway rates are a na- 
tional tax, and when traced to their 
ultimate effects are found to be the 
largest element of all forms of taxa- 


tion. 


Now it follows logically from the 
last proposition that when a state dele- 
gates this power of taxation to a 
company 
exercises this sovereign power for its 


private company and that 


own profit in operation, those profits 
With only 
taxing 


become a tax upon a tax. 
this difference, that the one 
power is held by a joint stock com- 
pany and the other was usually held 
by an individual, the system is pre- 
cisely that which was permitted in the 
declining years of the Roman empire, 
when the customs and other revenues 
were raised through authority dele- 
gated to men known as “publicani,” 
who made their wealth by the surplus 
they were allowed to take from the 
people over and above the tribute re- 
quired by the government. The 
publican merely anticipated the policy 
of the modern transportation fran- 
chise holder of levying in rates “all 
that the traffic would bear.” 


The fact that electricity, coupled 
with hydraulic power has become es- 
sential in transportation. lighting and 
other common functions, brings this 
new power under the same rule of 


public right. 


The principal of self-government in 
the transportation service and in those 
services such as public lighting, the 
supply of power, water and other re- 
quirements that govern modern com- 
munity, is vital, not only because with- 
out the satisfaction of these needs 
such community life could not exist, 
but because the cost of maintaining 
them has become the most searching 
and inexorable of all forms of taxa- 
tion. The inquisitions of the income 
tax officer may be circumvented, the 
customs duties may be evaded, the in- 
land revenue collector may be avoided, 
but the direct and indirect levies of 
the railway, highway, steamship and 
other public services fall alike on 
youth and age, wealth and poverty, on 
the citizen of the metropolis and the 
hermit settler in the remotest woods. 
The tax is taken in a thousand forms, 
most of them without the cognizance 
of the tax payer, and never once need 
he be confronted by a customs officer 
or income tax assessor, but through 
the self-inquisition of his own daily 
needs. wlindecd the may neveranave 
personally paid a freight bill or bought 
a railway ticket. 


It is a fundamental principal of 
representative government that the 
people who pay the taxes shall contro! 
the disposition of those taxes. “No 
taxation without representation,” and 
“millions for defense—not one cent 
for tribute’ were the demands that 
had their issue in the American revo- 
lution; but, while maintained in form, 
the principle was abandoned in prac- 
tice when the modern highways were 
given over to private corporations to 
be operated for private profit. 


Te 
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The “farming out” systems on the 
highways of England began in 1663, 
when the counties of Hereford, Cam- 
bridge and Huntington were permitted 
by act of parliament to levy tolls for 
the maintenance of the trunk roads, 
and the turnpike trusts, thus permit- 
ted, developed into such powerful cor- 
porations that when the era of steam 
railways began these companies were 
able to extend to the railway systems 
the monopolies they had held over the 
turnpikes. That the turnpike trusts 
were organized primarily for profit to 
the shareholders may be inferred from 
the estimate made by Adam Smith, 
author of the “Wealth of Nations,’ 
that the tolls levied at the gates of the 
turnpike trusts were more than double 
the sums needed to maintain the roads 
in repair. The methods by which 
their successors, the railway corpora- 
tions, not content with the profits of 
railway operation, exploited the great 
natural resources of the country such 
as coal and other mineral lands, for- 
ests and agricultural lands to their 
own enrichment, gives ground for the 
charge that the surrender into private 
hands, for private profit, of that which 
is by its nature a function of the sov- 
ereign state has been the source of 
grave corruption of public life in the 
past. ‘That which has been said of the 
power of song might be paraphrased 
in ‘the realmy/ot politics? 1. SLebame 
own a country’s railways and I care 
not who makes its laws.” 

Yet the aim of public law is right- 
cousness and these ancient rights are 
being revindicated. The postal ser- 
vice, which in its nature is similar to 
that of the railway and express, was 
once under private control in Europe 


now under state 


in the 


and, s/\sias (pues dS 
operation in every country 
world. The post office, was always 
expensive and inefficient under private 
ownership, and it never became cheap 
and universally serviceable till it was 
brought under state control and opera- 
tion. [he history of; the: postal ser 
vice is being repeated throughout the 
world in the railway, and _ other 
services which by their nature govern 
community life. Starting with the 
single Kingdom of Belgium—which at 
the very outset of its railway building, 
recognized the transport service as a 
matter of public concern,—the theory 
of public ownership has been applied 
im practice’ im “one -“coOunthy ster 
another, under all forms of govern- 
ment, until at the outbreak of the 
European War, Great Britain, the 
United States and Canada were the 
only countries of importance where 
the majority of the railways were 
under private ownership. ‘The events 
of the war demonstrated in hard prac- 
tice, what ought to have been evident 
in. simple logic, that the railway ser- 
vice is a unity in its nature performing 
the one function to the whole nation 
inatarhe 
duplication of lines to the same centres 


and to every class within it. 


was a waste of material, labor and 
land was equally demonstrated; and 
the whole theory-of “competition” 
under private ownership was shattered 


beyond recovery on the field of war. 


The deduction from this history 1s 
that the public control of public func- 
tions is not.a matter of expediency 
but a matter of right and duty, and the 
obligations to public control will not 
be affected in the least if it could be 
shown that private ownership is more 
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efficient than public. The failure or 
weakness of one administration is not 
a reason for abandoning the principal 
of self-government, but rather tor the 
reform of the civil service or methods 
of operation. If anything goes wrong 
in our post office we do not dream of 
handing back to three or four private 
companies the control of our means 
of intelligence, but we demand new 
men and better methods. 

Advocates of the private ownership 
of a public function imagine that the 
pedpless tigutss are to be “secured 
through competition among private 
corporations. This is a fallacy that 
obtained wide acceptance in the first 
railway era when the railway com- 
panies, by duplicating and triplicating 
the lines to the chief centres of traf- 
fic were seeking a share of those 
revenues drawn in every case from 
the community at large. Rates often 
were lowered while the companies 
were extending their reach, but as 
soon as they attained their aims, then 
their wider object of maintaining the 
tolls was sought in amalgamating the 
local systems with which they had 
connections. 

George Stephenson, whose grasp of 
railway economics, was equal to his 
knowledge of railway engineering 
problems, thus stated the principle: 
“Where combination is possible com- 
petition is impossible.” 

As before shown, the railway serves 
the same purpose to the entire com- 
munity and to each individual in the 
community. It is therefore a unity 
in itself, and unity cannot be main- 
tained by disjunction or competition. 

That competition, as exemplified 
in the multiplication of railways be- 


tWeeir thevsaime. citiess ite Canada. has 
lessened the cost of transportation to 
the Canadian people is an illusion that 
has now been dispelled. The second 
and third lines between Toronto and 
Montreal for example, have cost the 
country over $60,000,000, besides the 
annual maintenance and _ operating 
cost of $3,500,000 to $5,000,000, and 
the waste of land, labor, etc., on the 
three rights-of-way. Instead of 
bringing a reduction of rates, which 
was the proposed object, the triplica- 


tion of lines, by a tacit agreement be- 


tween the “competitors,” has actually 
been followed by increases. Mean- 
time an area of land in Ontario as big 
as several European states still re- 
mains a desert because of the lack of 
the 850 miles of track devoted to this 
illusory “competition.” 


From the’ principles “set “torth sit 
should not be inferred that those who 
invested money in public service com- 
panies did anything more reprehen- 
sible than those who bought shares in 
factories or mines. They found the 
private control of state services, or 
community rights, in existence and, 
therefore, took it to be right. ‘The 
primary wrong is, therefore, not with 
the investors, but with the system 
which in the past two centuries has 
tended to give semblance of right to 
the claim that the public service itself 
is a private perogative. If a delegat- 
ed privilege of collecting taxes can be 
construed into a claim for good-will, 
or an inheritance in favor of the tax 
collectors, then government by the 
people and for the people is only the 
shadow of a lost power. 


Copyright, Estate of E. B. Biggar. 
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Lack of Knowledge Cause of Most Power 
Company Complaints 


Investigation Conducted by San Joaquin Light and Power 
Corporation Show Ignorance of Electricity is the Cause 
of the Majority of Consumer Complaints 
Received by that Company 


By.Crk: 


There are always those in any field 
who desire to impress the laymen 
with the difficulties of technical 
knowledge. Very few plumbers will 
acknowledge that the householder has 
any chances with a clogged drain or 
a leaky, faucet, -an@ sieets tiemexcep- 
tional carpenter who has aught but 
the 
The electrician is not exempt from 
this failing, and much of the present 
inability on the part of the public to 
change a fuse or connect up an ex- 
tension cord is due to the impression 
of the difficulty of the task gained 
from the electrical men with whom 
they have come in contact. 

A wholesome respect for things 
electrical is a healthy state of mind. 
It is just as well that the jack-of-all- 


scorn for amateur handy man. 


trades with which each family is pro- 
vided should realize that home expert- 
ments in wiring are apt to cause him 
the loss of his insurance in case of 
complaints which 
make to 


their power companies 


divided into 
three classes, the first 
and 


Cane abe 


Up 
TZ 


second of which 


are real complaints and imaginary 


complaints. When a consumer com- 


MERRICK 


fire. But there is no excuse for the 
common lack of knowledge in regard 
to fuses and several other simple de- 
partments of repair work. Power 
companies would be saved much un- 
necessary expense if they were freed 
from the many calls for service which 
are entirely unnecessary. In some 
cases where lines extend for twenty 
miles out into the country from the 
nearest office, the ‘expense item=tor 
the. change of a quite 
startling. 


fuse is 


The manufacturers are awakening 
to the advantages of simplifying ap- 
paratus so that the layman may make 
these simple replacements. It is time 
that elementary lessons 1n fuse chang- 
ing and similar operations became part 
of every wiring job, and particularly 
of every range installation. It is sur- 
prising how much the average house- 
wife is capable of learning- if she 
tsi) ral 


plains he usually has a firm conviction 
that something is wrong, and the con- 
dition must be corrected or this con- 
viction changed before the consumer 
is satisfied. A few consumers belong 
to the third class and enter complaints 
in order to withhold payment of their 


bills, but this happens only with cer- 
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tain consumers who become known to 
the collection department. However, 
these complaints require just as care- 
ful attention as the others. 


The Inman Investigating Commit- 
tee, appointed by the State Senate to 
investigate the decisions of, and com- 
plaints against) the California State 
Railroad Commission, recently toured 
the State and held public hearings. 
They reported that “The primary rea- 
son for complaints against the power 
companies is due to misunderstandings 
between the public and the com- 
panies. | 


The San Joaquin Light and Power 
Corporation recently conducted inves- 
tigations calculated to determine what 
proportion of the total complaints 
coming into their complaint depart- 
ment were legitimate, and which were 
not, and from what class of consumer 
they originated. Also to show how 
many corresponding investigations 
were initiated by special request of 
the consumers department or other 
employees of the company. ‘Tables 
showing this analysis are given later 
in this paper. It was found that where 
the complaint was real and some er- 
ror had been made in the meter read- 
me@on in the calculation or the bill, 
the settlement easily handled. 
This applied also to the few meters 
found out of adjustment and register- 
ing fast. 


Was 


But, on the other hand, where the 
complaint is imaginary, and some 
definite cause, such as seasonal varia- 
tion or exceptionally cold weather, 
with resultant use of electric heaters, 
has caused the increased bill, special 


diplomacy was found to be a first re- 


quisite for persuading the consumer 
that the company is fair-dealing and 
its employees anxious to satisfy the 
consumer as well as themselves that 
everything sise correct, = In these ‘cases 
the psychological effect is an import- 
ant factor. The employee is the com- 
pany to the average consumer, and the 
employee who is overbearing or who 
shrugs his shoulders and says: “That 
is not my job, or just “You have no 
kick coming,” 1s creating unfavorable 
rather than favorable “public opinion.” 

An article recently appearing in the 
Pacific Service Magazine gives some 
valuable advice to employees who han- 
dle complaints. A quotation from this 
article states: 

“As a way to bring about this eli- 
mination of many complaints, I would 
suggest that you thoroughly familar- 
ize yourself with that branch of the © 
work in which you are occupied, then 
endeavor to absorb as much as pos- 
sible of the other branches. 


“When confronted with a com- 
plaint, whether on the job, in the lodge 
room, at a friends’ home, or at your 
church, endeavor to explain to the 
complaint’s satisfaction. Even if it is 
something with which are not 
thoroughly familiar, do not let it go 
unchallenged or unattended to. Refer 


it to some one who does know and 


you 


who can give the satisfactory answer.” 


Results have shown that the inves- 
tigator of a complaint should be very 
careful about his method of proce- 
dure. It is important that he should 
get all available information, such as 
previous readings, average consump- 
tion, and a check of the bill calcula- 
tion, before going on the job. 
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SUGGESTIONS TO EMPLOYEES 


The following suggestions directed 
to the man who handled the consum- 
er’s complaint have been found by the 
San Joaquin Light and Power Cor- 
poration to be very effective. 


The consumer must be carefully ap- 
proached as his confidence in your 
later statements is affected by his first 
impressions. The proper approach 
can often be determined by the style 
of the complaint, as the wording usu- 
ally indicates whether or not the con- 
sumer is acquainted with electrical 
terms. Later examples will bear out 
this statement. 


Ask for the consumer by name. 
Introduce yourself by name, and, if 
possible, present your card. Continue 
to call the consumer by name, and he 
will return the favor, teferring to the 
card if he forgets. 


The characteristics of the consum-— 


er are important. If he is a busy busi- 
ness man, then waste no time. If he 
is an engineer, interested in the’ de- 
tails of your investigation, give him 
the details he desires. If he is in- 
clined to talk, listen patiently while 
continuing the investigation. He will 
probably quote cases of ten years ago 
when “Such and So Electric Co.,” of 
Arizona or New York, tried to cheat 
him, but he caught on and refused to 
pay the bill. But let the consumer do 
the talking, until your check of the 
installation is complete. Be careful 
any conclusions before 
is completed. The only 
positive statement made to the con- 
sumer prior to that should be that the 
To 


accomplish the desired result, the in- 


’ 


not to voice 


this check 


company will correct any error. 


vestigator should have full authority 
to report to the consumer and make 
any adjustment found necessary. 


Each case should be treated as an 
individual one. Every consumer likes 
to feel that he is entitled to special 
service and any interest shown in his 
personal affairs is usually appreciat- 
ed. Guess what he is interested in 
and direct the conversation into those 
channels, at first, to gain the conf- 
dence or good feeling of the con- 
sumer. More imaginary complaints 
are settled after this confidence is 
established by discussing the consum- 
er’s new grocery store, and admiring 
the antics of the five-year-old son, 
than by talking only gear ratios, load 
factors. Or -disceconstants: 


Ask leading questions that will tend 
to bring out the actual Gtacts or the 
consumer will probably not tell you of 
some condition that existed, and which 
had been entirely forgotten until you 
asked the question that tied in the 
condition with his complaint. <A 
query about blown fuses will often 
reveal a defective iron cord that has 
been repaired, or other similar trouble. 


The findings of the investigation, 
whether or not there is an error, should 
always be given the consumer in order 
to permanently satisfy him. 


RESULTS OF INVESTIGATION 


A detailed analysis of nearly five 


hundred investigations made by the 


San Joaquin Light and Power Cor- 
poration reveals the following pro- 
portions between “consumer’s com- 


plaints’ and investigations initiated 


within the company. 
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No. % 
“Consumer’s Complaints” ..... 269 66 
Investigations by company.... 214 44 


Total 483 100 
The above “consumer’s complaints” 
were the ones that could not be set- 
tled by casual discussion in the office 
and required one or more visits to the 
premises in order to clear. Often 
theyurequined many visits. On» the 
other hand it does not include the mis- 
cellaneous activities instigated by the 
company, such as check readings, or 
analyses of accounts for proper rate, 


resulting in advising the consumer of 
Oc tleimri (CuO lam iseecer vice: +. It 
covers the cases, originating largely 
in the consumer’s department, where 
an abnormal change in consumption 
has occurred, this change being either 
Ameeiierease OL a decrease.) lm this 
“complaints” are  fore- 
stalled by previous action.on the part 


way many 


CONSUMER COMPLAINED 


of the company, a service which is 
appreciated by the consumers. 

Thich analysis alsovshows iat. of 
the 180 complaints of high bills, 163 
were made by lighting consumers and 
17 by power consumers. Of these 
180 high-bill complaints, 84% or 151 
were reported back as having “no er- 
ror.” This indicates the importance 
of the proper handling of the com- 
plaint, as in most of the cases no 
error was found. It also indicates 
that the largest proportion of com- 
plaints is due to misunderstanding, or 
to some condition with which the con- 

is. untanihar.. “such Gas athe 
change in artificial lighting hours be- 
tween winter and summer. This is 
readily verified by a study of the 
increase in. number of  high-bill 
complaints as the season 
approaches. 

The analysis is shown in tabulated 
form, below— 


Slbaakeiy ils’ 


winter 


CONDITION FOUND 


NATURE LicH’t POWER ‘LOPAE NATURE ROGAT 
Now GZ No. GaeNoi ni No. % 
Gls ete tis Ball see atts ee Ss 1694 -34.0mely SO 3 sp UNOeCriOt sen ene ee 1) eG 
Meter misread... Ze 5 
Meter defective ........ 5) 1 
Accidental grounds... 4 i) 
CyeMiscéllaneotts: “2.42.82. 657 S25 GO et OPEN OMeLTON ect Wek ae 46 10 
wicrecp. due to accic 
dental grounds ...... 5 1 
Meter creeps” ........4..: 26 5 
Miscellaneous. ............ i2 Z 
INNES TIGATIONS“ REQUESTED BY EMPLOYEES 
(3) Meter Defective 0.2... 96. 19 442 15S cov a NOOR EOL cones aN aes 62 13 
Meter defective .......... 61 13 
Meter overloaded ...... 9 2 
IN Goad) 11S Ce aaa ae 4 1 
tte Clee eet ne oe ee 
(4) Inconsistent Readings... 13 3 4 We Aaa NOmerT OL cae eaten 7 1 
NIE RS Coe 10 Meee le lates 10 2 
(oeenecks installed’ Load. — = 59 59° 12 latormation only... BOS ile 
Aibotaleiee te ts 50) (O01 48 483 100 483 100 
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The heading, Inconsistent Readings, 


covers cases which could not be 
cleared by check readings, which have 
been previously made in each of the 


17,.cases listed. 


The net result of the foregoing dis- 
cussion and analysis is that electricity 


is considered a marvellous and un-~- 


fathomable mystery by most consum- 
ers, even well educated persons using 
strange terms to express themselves 
in their complaints. Fact is stranger 
than fiction, as is shown by a few 
examples of letters received by the 


complaint department : 

1—“The power is not strong 
enough to run Electric Iron except 
spasmodically, and the Spirit in the 
meter that usually revolved in lively 
manner sometimes crawls and again 
won't move at all.” 

(A bad fuse was responsible. ) 

2—‘“For the last five days my me- 
ter goes galloping at a fearful rate, 
making such a noise that one can hear 
it in the next room from which it is 
placed. It at least requires oiling, or 
some attention paid to its mechan- 
Shae 

(This meter was 300% overloaded. ) 

3—‘‘Please chekt over my electric 
light bill I use only one glob in all 
my please and only 2 ours per day 
there must be some mistek.”’ 

4__“T am perfectly willing to pay 
for what I get so there is oniy one 
of three things the meter is on the 


THE LABEL 


blink or the reader has made a mis- 
take or the ‘co needs the money or 
possibly someone uses the juice in my 
Absence. Whatever the cause | think 
I am paying $1.53 for something I 
did not get.” 


It 1s apparent from the above that 
the public must be educated in elec- 
trical matters. There is much merit 
in the “Letter to the Editor,” by J. W. 
Melhorn, published recently in the 
Journal of Electricity and Western 
Industry, suggesting that this educa- 
tion should start with the matter of 
replacing blown fuses. This would 
be one long step in the right direc- 
tion resulting in benefits to the indus- 
try, for it would :— 


1—Take the 


word “electrical.” 


mystery Out -ol- the 


2—Teach the public to distinguish 
between quality installations, and slip- 
shod, unsafe jobs. 


3—Save the power company and ul- 
timately the public, the cost of this 
replacement service. 


This education is well within the 
limits of possibility, for a public that 
can master the mechanism of an auto- 
mobile and the intracacies of wireless 
telephone, can surely grasp the de- 
tails of testing for and replacing a 
blown fuse. 


—Journal of Electricity and Western 
Industry, pepirember, 1922, 


OF QUALITY 


Are you selling Lamps bearing this Label ? 
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Ranney’s Falls Development 


GENERAL — descrip- 
tion of the equipment 
planned for the Com- 
mission’s new generat- 
ing station at Ranney’s 
Balls; on: ‘the =Central 
Ontario System, was published in the 
Waly 1920, BULLETIN. 


(ise station was 
Summer. 


A 


2 


completed this 
The first of the two units 
went into operation on August 22nd, 
and the second on September 2nd. 
Since September 2nd the plant has 
been carrying load continuously with 
the exception of short interruptions 
for minor adjustments. 


At the present time the output of 
the plant is delivered to the system by 
means of a loop of Line R (the 44,000 
volt line connecting Healey Falls and 
Trenton). It is the intention to bring 
in a loop from Line G (the 44,000 


1917 1918 
Maar Be. 20,800 23,000 
mebrcary 00.20. 21,700 21,600 
Pyare a aeig aS 21500 22,600 
eivgil yee 18,600 24,200 
INV LER a Ae Sea 19,320 23,800 
iii ea eee 17,500 24,600 
Piiiiyeeee a. a ot 17,400 23,500 
NCURSES ee eee 17210 23,500 
September _........ 18,200 25,100 
@ctonet na: 20,200 25,800 
November ............ 25,800 PSE NO 
December _ ............ 26,100 7 9223-500 


volt sine. connecting “Wani ill «Plant 
and Belleville), and also to deliver 
power to the Commission’s pulp mill, 
adjacent, to Ranney s) Falls, at 6,600 
volts, which is the generator voltage. 

The completion of this plant brings 
the total generator rating of the 
Central Ontario System up ‘to 33,675 
k.v.a., and will provide reserve capa- 
city so that other plants may be shut 
down for adjustment and repairs. 

It is) expected: sthat “the. normal 
growth of load on the Central Ontario 
System will absorb the full output of 
(hetiews, Diait: py atnesciGtous hy 29. 

Preparations are under way for de- 
velopments at Dams 8 and 9, to pro- 
vide for the future requirements of 
the wsycteut 


The table below shows the Central 


Ontario System monthly peaks in 
horse power since 1916:— 

1919 1920 1921 19272 
21,400 27,900 28,320 24,320 
17,400 24,600 27,920 25,620 
17,400 255200 27,050 27,000 
18,000 23,000 24,035 26,650 
18,100 23,800 23,740 26,510 
18,800 24,000 23,770 26,700 
20,100 22,200 21,940 26,900 
21,800 23,000 22,090 27,800 
21,900 22,900 US TAG 31,600 
24,300 23,000 20, Bite. eee 
25,000 26,200 Dis 67 OS een sete 
26,000 2720 25,430 
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The Heating of Houses 


Coal and Electricity Compared 


By A. S. L. BARNES, 
Assistant Engineer, H. E. P. C. of Ontario 


W 7 URING the past few 
arid me peLilaps, 
more particularly since 
the fuel problem has 
become acute in Can- 
ada, an idea appears 
to have been gaining ground that the 


years 


GV 


immense water-powers of. this great 
country (which by many people are 
vaguely considered as being illimit- 
able) will amply suffice to meet all 
heating requirements; and that, in the 
provinces of Ontario and Quebec, 
especially, where water-powers are so 
abundant, the fact that little or no 
coal is ever likely to be found is of 
no consequence. 

Electric heating has so many advan- 
tages over other methods that prob- 
ably “the wish is father to the thought”’ 
that it may some day replace coal, gas, 
CEC. 

The fuel problem to-day is so seri- 
ous that the 


country are looking at it from every 


technical men all over 


aspect; the more efficient use of coal 
in furnaces, the manufacture of gas 
from coal, peat, etc., the briquetting 
of lignite coal and peat, and the pos- 
sibilities of electric heating have all 
been receiving careful attention 
some time. 


for 


Unfortunately, some engineers and 
a few other persons, who ought to 
know better, have been giving out 
hints that sooner or later electricity 
would come to the rescue and solve 


the heating problem completely. Un- 
questionably, in some of the more 


temperate regions of the world such 
comparatively small amount of heat- 
ing as is required may be supplied 
through the medium of electricity, but 
the situation in Canada is altogether 
different. 

The climate of the greater part of 
this country is so severe in the win- 
ter that even the immense potentiali- 
ties of its water powers, if fully de- 
veloped, would be altogether inade- 
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quate to cope with the demand for 
power for electric heating if this were 
fostered to any considerable extent. 

An attempt is here made to eradi- 
cate, if possible, from the popular 
mind, this idea that electricity is de- 
stined to take the place of coal or 
other fuels for the heating of houses, 
Offices, etc., om an extensive scale; 
and, at the same time, to indicate in 
what manner electric energy may be 
most usefully and economically ap- 
plied for heating purposes. 

Advantages of Electric Heating.— 
Undoubtedly electric heating ap- 
proaches more nearly to the ideal than 
that obtained by any other means. 
Filectric heaters can be designed for 
operating at any desired temperature, 
1.¢., they may be arranged to work at 
a high temperature and give off radi- 
antsheat like a fire, or they may be 
designed for operation at a low tem- 
perature, like a hot-water or steam 
radiator, and give up their. heat by 
convection, that is, the heat is con- 
vected (or conveyed), by setting the 
particles of air in motion, to various 
Parts OL aeroom. “lhere- ts, no dust, 
smoke, smell, or noxious gas from an 
electric heater, no soot, ashes, or dirt 
of any kind, and it does not vitiate 
the atmosphere by using up the oxy- 
gen the heating. can be under com- 
plete and ready control by the turning 
of a switch, thus decreasing or in- 
creasing the number of heating ele- 
ments in service or shutting off the 
current entirely; automatic control by 
means of thermostats is, of course, 
possible. Electric heaters can be ob- 
tained in portable form, and there is 
less risk of fire from electric heating 
than from any other method. 


DIFFICULTIES PREVENTING THE ADOP- 
TION OF FELEcTRIC HEATING 
ONE PAGO ARGES SCALE, 


No other system of heating can 
claim all these advantages. What, 
then, are the difficulties im the way of 
utilizing electricity for this purpose on 
a large scale? 

The difficulties are two, viz. :— 

(a) The enormous amount of ener- 
gy that would be required and which 
could be more efficiently applied to 
other purposes. 

(bi) Phe thigh: cost on electric en= 
ergy for heating as compared with 
other sources of heat energy. 


Explanation of the difficulties — 


beers order that this 
article may fulfil its purpose, to enter 
into some explanation as to the rea- 
sons why these two difficulties exist, 
and to show that they are by no means 
imaginary or insignificant. 


necessary, in 


We are here concerned with energy 
in four well-known forms, viz.: 

(a) Mechanical energy. 

(>) eChemical@enersy  (asminmcoar 
Onjmetc?): 

(c) Electrical energy. 

(d) Thermal energy (heat). 

Any one of these forms of energy 
may be derived from any of the others, 
ie under certain conditions. (a)=may 
Desderived iron ( b).) (Cc) on (dt) 
May be denmvyed) trom (a)nice)) orca). 
and similarly with (c) and (d). 


A familiar illustration of the con- 


version of mechanical energy into heat 


energy is the primitive one of rubbing 
two sticks together to produce fire, 
and every one knows that hammering 
a bar of iron will make it warm; the 
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mechanical energy put into the rub- 
bing or hammering is converted into 
heat energy, thus raising the tempera- 
ture of the wood or iron as the case 
may be. 


The reverse action is demonstrated 
when the steam in a kettle of boiling 
water raises the lid; in this case the 
heat energy in the steam, which has 
been received from the fire, is changed 
into the mechanical energy required 
the weight of the lid; all 
based on this 


to raise 


steam engines are 


principle. 

That electric energy can be convert- 
ed into either mechanical or heat ener- 
gy is apparent to everybody in these 
days through the electric motors which 
drive our factories and run the street 
cars, and in the -heat generated -in 
electric heaters, toasters, smoothing 
irons, etc. The electric energy for 
these purposes is itself derived from 
the mechanical energy of falling 
water, or from a series of transfor- 
mations of the energy in fuels, such 
as coal, oil, etc.; this series being the 
change, during combustion, of chemi- 
cal energy in the fuel into heat ener- 
ey, heat energy into mechanical ener- 


Con PY 


gy, and this last into electrical energy. 


Energy Cannot be Destroyed or Cre- 
ated—There is a great natural prin- 
ciple,known as the law of conservation 
of energy, which states that, no matter 
what transformations energy may un- 
dergo, no smallest part of it can be 
destroyed or created. This principle 
has been exhaustively tested by ex- 
periment for nearly a hundred years, 
and not the slightest deviation from 
it has ever been detected. 


of perpetual 


Inventors 


motion machines have 


endeavored for many years to obtain 
large amounts of energy from small 
amounts; but none have ever succeed- 
ed in doing so. 


Irom this it follows that a definite 
relation exists between the various 
energy in different 


measured, which 


units by which 
forms 1s relation 
cannot be altered by means of special 
devices or machines. These relations 
or “equivalents” have been determin- 
ed by experiment in a number of ways 
which have all given substantially the 


same results. 


The relations with which we have 
here to deal are those which exist be- 
tween electrical energy (measured in 
kilowatt-hours), heat (measured in 
British thermal units), and the chemi- 
cal energy of coal. It has been defi- 
nitely established that one kilowatt- 
hour (kiw-h.)1s> the “equivalentsc: 
3,411 British thermal units (B.t.u.), 
and that the chemical energy of one 
pound of anthracite is, on the aver- 
age, equal to approximately 12,500 
Btu. Lheschemrcalsenerey ocean 
of hard coal is, therefore, equal to 
2,000 x 12,500+3411 = 7,330 k.w.h. 


of electrical’ energy. 


While we are now in a position to 
compare the heating of houses by coal 
and by electricity on a basis of the 
number of tons of coal and equivalent 
number of kilowatt-hours of electrical 
energy, used in a year, there is an- 
other phase of the problem which 
must be taken into account, and that 
is, the question of storage of the ener- 
gy until it is needed. 
coal and 
different. 


In this respect 


electrical energy are very 
A whole year’s supply of 


coal can be stored in the summer and 
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used as needed, but no method has 
yet been discovered whereby electrical 
energy may be stored in appreciable 
amounts without enormous expense. 
Electrical energy is generated only a 
fraction of a second before it is used. 
It is evident, therefore, that the size 
of the generating plant and the capa- 
citv of the trasnmission lines and elec- 
trical equipment required to supply 
electricity for the heating of houses, 
depends, not on the amount of energy 
used per year, but on the maximum 
vate at which the energy is to be used 
even though that rate may persist for 
only a few hours in the year, 1.e., on 
the coldest days. This is a very im- 
portant factor entering into the cost 
of electric heating. 


The rate at which electrical energy 
is used or generated is known as the 
power (used or generated), and is 
measured in kilowatts or horse power 
(1 horse power = 34 kilowatt nearly). 
The relation between the energy used 
(kilowatt-hours) and the power (kilo- 
watts) is very simple. If a kilowatt 
be used: for one hour the energy is 1 
kilowatt-hour; similarly if 10 kulo- 
watts be used for 1 hour or 1 kilowatt 
iit ehours, the energy is 10) kilo- 
watt hours. 


The amount of power required for 
electric heating varies greatly through- 
out the year—none is necessary in the 
summer but on the cold days of win- 
ter much is required. In general, less 
will be used at night than in the day- 
time, but the power (1.e., rate of use 
of energy) which determines the ca- 
pacity of electric plant needed, is the 
maximum power or “demand,” which 
will occur on the coldest day of the 


In order to find the relation be- 
tween the amount of energy used and 


year. 


the “demand” an actual instance of a 
house which was heated by electricity 
in Toronto during the winter of 1917- 


1918 will be considered. 


ACTUAL EXAMPLE OF Hous# 
ELECTRICALLY HEATED. 


The house on which the test was 
carried out had nine rooms, and was 
heated from October Ist, 1917, to 
May 15th, 1918—7% months. The 
temperature was kept at 70° I‘ahren- 
hetero. G.00/ 4.1. to. 10 p.m, and 
shghtly lower during the remainder of 
the 24 hours. The winter was some- 
what colder than the average. No 
other source of heat was used. It 
was found that 52,700 kilowatt-hours 
were consumed in the season and the 
maximum demand was 19.4 kilowatts 
(26 horse power). Now since 7,330 
kilowatt-hours are equal to the chemi- 
cal energy of one ton of coal, 52,700 
kilowatt-hours are equal to the chemi- 
cal energy of °52;/00 -=-7,300 == 7.2 
tons-of coal. Chat is’ to say. it. all 
the energy in the coal could be use- 
fully applied to heat the house, 7.2 
tons of coal would be needed to per- 
form the work accomplished by 52,- 
700 kilowatt-hours of electrical ener- 
gy, used at a maximum rate of 26 
horse power. In actual practice, how- 
ever, it 1s found that in burning coal 
or any fuel there is a certain unavoid- 
able loss of heat, up the chimney, and 
in other ways, and tests have shown 
that in an ordinary house, even with 
the best attention, the average loss is 
not less than 35 per cent. of the total 
heat energy in the coal, and it may be 
50 or 60 per cent. if the fire be care- 
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lessly handled. Let us say that 40 
per cent. is lost, then the “efficiency” 
of the furnace would be stated at 60 
per cent. 7.e., of each 100 heat units 
put in, in the form of coal, 60 are 
made use of in actually heating the 
house. 


On converting electricity into heat 
there is no loss such as takes place 
with coal, and the efficiency is said, 
therefore, to be practically 100 per 
cent. It follows then that the coal 
actually required to do the work of 
52,700 k.w.h. or 26 horse power is 
7/2 x 100 — 60 = 12-tons, and that 
1 ton of coal is the equivalent of 2.2 
horse power or 4,400 k.w.h., when 
used for domestic heating. This 
sounds encouraging, but disappoint- 
MeNL fis alidestores 
HorsE Power REQUIRED To Heat 
THE Homers oF ‘TORONTO. 


The immensity of the task of heat- 
ing the homes of Toronto with elec- 
tricity is at once evident when it is 
considered that Toronto 
about 900,000 tons of anthracite 
alone, which is practically all used for 
domestic heating. Nearly 2,000,000 
horse power would be needed to re- 
place the anthracite for heating alone, 
in addition to the power used for 
lighting, running factories and street 
cars, and more in proportion as the 
population The great 
Queenston-Chippawa scheme at Nia- 
gara Falls only contemplates develop- 
ing 275,000 horse power for the pres- 
ent, and the entire maximum demand 
of all Toronto at present, including 
all power, lighting and traction pur- 
poses is less than 150,000 horse power. 


increases. 


COMSUIIHES: 


It may be added that the 6,000,000 
h. p. which represents the estimated 
total possible development of Ontario 
water powers, is little more than half 
enough to supply merely the existing 
homes of Ontario with electric energy 
for heating alone, exclusive of all 
other domestic, commercial, and in- 
dustrial requirements. 

Energy for heating required in the 
winter.—A. still further difficulty in 
supplying electric energy for heating 
on an extensive scale lies in the fact 
that all the heating is required in the 
winter only, and assuming that a maxi- 
mum demand of 2,000,000 h.p. had to 
be met for supplying a city like To- 
ronto, the load on the plant required 
for this purpose, throughout the sum- 
mer months, would be practically 
In other. words, for five 
months every year this enormous plant 
would be idle, and it would only be 
fully utilized for a few days in the 
year: 


nothing. 


Suggestions have been made 
that use might be made of it to supply 
certain industries which could be op- 
erated mainly during the summer 
months, but here there are two diffi- 
culties: (1) What are the industries 
on a large enough scale to be of any 
use ? (2) How could such enormous 
undertakings afford to be idle during 
the winter months when power was 
unavailable? The situation in this 
case would be just about as bad for 
the industries in the winter as for the 
electric stations, without the industries 
in the summer. 

Figures and statements such as the 
foregoing, which are based on incon- 
trovertible facts, should once and for 
all answer the question in the negative 
as to whether the great water-powers 
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of Canada will ever entirely solve the 
fuel problem in a climate such as 
that of Ontario and Quebec. 


Cost oF Heatinc A Housk ELkctri- 
CALLY AT Lowkst Domestic RATES. 


Turning to our second’ difficulty— 
that of high cost—it was found that, 
in the house mentioned above, 52,700 
kilowatt-hours were needed. ‘The low- 
est net domestic rate available in On- 
tario is 0.9 cents per kilowatt-hour— 
this means that the cost of heating 
the house would be $474.30. People 
would not care to pay so large a bill 
for heating a 9-roomed house for a 
single season if they could do it for 
1266516.00=-5192.00) by means, of an= 
thracite, even if they had the satisfac- 
tion of eliminating dust, dirt, ashes, 
labour, etc. Were the rate even re- 
duced to % cent, heating by coal 
would still be cheaper by 37% at least. 


It has been assumed in the fore- 
going that the service charge for the 
house, at the standard Hydro-Electric 
Power Commission’s rate of 3 cents 
per 100 square feet of floor area has 
been already paid for by the person 
living in it for his lighting service, 
and is not therefore charged against 
his heating account; but undoubtedly 
it would cost more to supply him with 
a maximum demand of 26 h.p. instead 
of, say, 1 to 5 h.p. for lighting, cook- 
ing, etc., and therefore an increased 
service charge would be essential ; this, 
however, has not been reckoned in. 
This is very evident when it is con- 
sidered that, to supply such an extra 
load for a large community, much 
larger meters, heavier overhead wires, 
stronger construction, bigger sub-sta- 


tions, more powerful generating sta- 
tions, and increased size of equipment 
in every way would be required. 


Cost oF ELkEcrric HEATING IF 
CURRENT “BE. OUPPLIED AT 
LOwEst PowER RATES. 


With a demand of such magnitude 
in houses as is indicated above, it may 
be imagined that service might be 
given at power rates. This is, how- 
ever, improbable on account of the 
differences in the conditions under 
which service is required. With or- 
dinary power consumers, power is 
used as much in the summer as in the 
winter; its use is generally intermit- 
tent, and as a rule no two use the 
power at precisely the same times: 
AiGeoeresiilt; ay diversity «arises sana 
the ysame electric planm capacity ean 
be used to serve several consumers at 
different times. This is one of the 
things which enable low rates to be 
given for power. 


With electric heating, however, little 
or no diversity occurs. All heating 
consumers need power at the same 
time, viz:—when the weather is cold, 
and there is no corresponding use of 
power in the summer. Moreover, the 
maximum demand for power for other 
purposes occurs in winter. 


It will be interesting, however, to 
calculate the cost of heating even 
under the lowest power rates in On- 
tario and compare it with the cost of 
coal heating. 


Taking for the sake of illustration 
the cheapest power rate of the Hydro- 
Electric Power Commission of On- 
tario; viz: that of Niagara Falls, Ont., 
the heating of a house similar to the 
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one tested in Toronto, which had a_ k.w.h. per season (equivalent to 12 
maximum demand of 26 h.p., and a_ tons of anthracite) would work out as 
total energy consumption of 52,700 follows: 


NIAGARA FALLS PowErR Rates 


SERVICE RATE— 
$1.00 per month per h.p. of maximum demand (if monthly maximum 
demand falls below 75% of highest previous maximum, this 75% is charged 
fore 
CoNSUMPTION RATES FOR ENERGY— 
1.33 cents per k.w.h. for first 50 hours monthly use of demand. 
0.667 cents per k.w.h. for next 50 hours monthly use of demand. 
0.1 cents per k.w.h. for all remaining energy. 


Discounts 25% and 10% on gross bill. 
According to these rates the annual cost would be :— 


SERVICE CHARCE— 


Or. COR is ey ike 20, cn OU) eieeereein hc eerae eae Ane Riot ep (05) 

Hor WiOsrrontiss Ope 7 5a 2 Ome: 00 eaceeenemeenenaet an ena 195.00 
CONSUMPTION CHARGES— 

For 2 months OHO exiclne che Viet) “Selsmn ene. eS, 25.80 

O40 Siw heated O6 scent ee: ceeeen sarees 12.94 

LA tGSO ale Wwelieeat Olen COL ea eer ene ee, 14.68 

lor 6 months 4 OSU CK: Walid tele) a CCI ean aie ee 57.86 

APS OU Sie Weleen FoU OO AMC ia eae eee ee 29.01 

eapeVAQy lear alake chy Ob aeleaker ee eee Ee. 25.44 

52,700 Gross Bill $412.73 

CSS 25 Gn ae ee ae eee ee 103.18 

$309.55 

eS SOG Geren ae ae ek ees) 30.95 

Lote Billeiormtocaconme =: a enue ee eee a od, en eta OL) 

NelaGost per kilowatt Ot tac eee ee ee 0.53. cents 

Equivalent price of anthracite, per ton 278.60+12—.... $2522 

Net Cosi per horse powen Aa i ete = eee $10.72 


It will be seen that, while, reckoned the ordinary lighting rate, yet the cost 
on this basis, and at the lowest exist- of heating by electricity is, even so, 
ing power rates, the bill is consider- nearly one and one-half times that of 
ably less than as calculated above on heating with anthracite; the over-all 


Mg bss VeRO LILI SIS ON) 


307 


TOO eR eee 


net cost per kilowatt-hour in this case 
equals 0.53 cent as compared with the 
net lighting rate (used above) of 0.9 
cent per kw. hr. 


Cost oF DEVELOPING ‘wo MILLION 
Horsé POWER. 


The capital cost of furnishing two 
million horsepower to the city of To- 
ronto, including hydro-electric devel- 
opment at Niagara Falls and all the 
switching and transforming equip- 
ment, together with transmission and 
distributing lines, etc., would probably 
be over half a billion dollars to deliver 
electnicity. to the consumers” houses 
—this means a capital investment of 
over $5,000 per house.’ This enor- 
mous sum, owing to the fact that the 
plant would be idle for nearly six 
months out of every twelve, as already 
pointed out, would, during half of its 
existence, be earning nothing, and the 
services of a large number of men 
would, of necessity, have to be retained 
throughout the summer months during 
the non-earning period in order that 
they might be available when required 
in the winter. 


Thus the capital charges and run- 
ning costs of such a plant, compared 
with its earning capacity, would be 
Heavy. Annual charges “on ,suchi “a 
plant covering interest, sinking fund, 
depreciation, maintenance and opera- 
tion, would amount to over $27 per 
horsepower-year. This plant would 
only be used for heating during a 
period of six or seven months, and the 
consumers would have to pay the 
charges for the whole year during 
this period. 


Further, there would be but little 
“diversity,’ enabling the supply au- 
thority to make any reduction on this 
cost, as is possible with ordinary ex- 
isting electricity = sipply) ‘sitice- the 
power would be required only in the 
cold season. 


EFFICIENCY OF VARIOUS METHODS OF 
ABATING. 


The ultimate efficiency of heating, 
by any method, depends on two fac- 
(Ors Onemis tie ell1Glency ‘Of, trans- 
formation of the energy in the fuel, or 
of electrical energy, into available 
heat, and the other is the efficiency of 
application of the heat energy. For 
convenience, we will call these two 
efficiencies the physical efficiency and 
the efficiency of application, respec- 
tively. 

The physical efficiency of electric 
heating may be considered as 100 per 
cent, while that of heating by fuels, 
e.g., coal, gas, oil, etc., may vary from 
3010, perhaps: /U=per cent. — Pheseti- 
ciency of application of either 
method of heating is a difficult matter 
to determine, as its ultimate value is 
only to be measured by the degree of 
COMpoOres experienced, bys ties person 
or persons, subjected to the heating 
effect in any particular case. 

The point, however, that it is de- 
sired to bring out here is this: In the 
case of heating by fuels, engineers 
Ravew stil @eltoile, 0 tOmoUmpermcen™ 
physical efficiency, according to cir- 
cumstances, as room for improvement 
Gtvisenot likely, however, “that the 
whole of this will ever be utilized and 
possibly even under the most favor- 
able conditions. lO:-or 15 per {cent 
will always be lost, leaving from 60 
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to 15 per cent. as room for improve- 
ment), and in efficiency of applica- 
tion they have further scope, but of 
unknown extent. In the case of heat- 
ing by electricity, however, there is 
no room whatever for improvement in 
physical efficiency as that is 100 per 
cent, already, awitie mits cliciencya OL 
application there is the same, or pos- 
less for 1m- 


sibly somewhat room 


provement than with heating by fuels. 


The fuel-heating engineers, then, 
have a very great advantage over the 
advocates of electric heating, for, 
should the latter, by improvements, 
be*able to’ make: the cost of ‘electric 
heating at all comparable with other 
methods, the men handling the fuel- 
heating problems have, in a modern 
system, a margin for improvement 
(and consequent reduction of cost) 
in the physical efficiency, of probably 
15\to O0Mper=cent wand = as niche as; 
or more than, electrical men, in the 


efficiency of application. 


Besides the effect which -these two 
efficiencies have om the relative costs 
of heating by fuels and by electricity, 
there is to be considered -the relative 
prices of these commodities. In the 
case of coal and electricity dealt with 
above, coal at $16.00 per ton is very 
much cheaper than electricity at 0.53 
cent per k.w.h. 

The cost of coal would have to rise 
to not less than $23.00 per ton be- 
fore the cost of heating by means of 
it equalled that of heating by elec- 
tricity even at the lowest rate exist- 
ing in Ontario at the source of power. 
(See “Cost of Electric Heating if 
Current be Supplied at Power Rates” 
above. ) 


It is, therefore, hard to conceive of 
a time when electric energy will com- 
pete successfully and on a large scale 
with coal, oil, gas, etc., for heating. 


ELECTRIC’ HEATING -AUXILIARY TO 
OTHER SystTEMS IN MILD WEATHER. 


While it has been shown above that 
in point of economy electricity can- 
not compare with coal for heating 
throughout the winter, yet electrical 
energy may be usefully employed for 
heating in mild weather with little or 
no extra cost, and with a great gain 
in comfort and convenience. When 
it is said that the efficiency of the coal 
furnace is from 30% to /0%, refer- 
ence is made to the average efficiency 
throughout the heating season. The 
daily efficiency of the coal furnace, 
however, varies greatly, depending on 
the outside,-temperature and the rate 
at which coal is burnt. ‘Thus ‘in the 
winter, when the furnace is operated 
at or near its capacity, the efficiency 
is better than the average, while in 
autumn and spring the efficiency is 
often much lower than the average. 
The lower efficiency in mild weather 
is ete seuesdite On consequent 
upon the necessity of lighting and ex- 


losses 


tinguishing fires, the impossibility of 
accurately regulating a furnace de- 
signed for use in the coldest weather 
so as to give off a small amount of 
heat, poorer draft and slower circu- 
lation of hot air or water in the 
house. 

It is obvious that the poorer the 
efficiency, the greater the cost of coal 
heating, and therefore it is in the mild 
weather that the cost of heating with 
coal most nearly approaches, and may 
even exceed, the cost of heating with 
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electricity. The difficulty of the large 
capacity required for heating in cold 
weather does not apply in mild wea- 
ther. The convenience, cleanliness 
and flexibility of heating with electri- 
city in mild weather do not need to 
be enlarged upon. 


It is equally obvious, however, that 
in the cold weather when the furnace 
can be operated to maximum efficien- 
cy, the difference between its cost and 
that of electric heating is greatest. 
Coal should, therefore, be used dur- 
ing the cold weather of winter, and 
electricity during the mild and uncer- 
tain weather of spring and fall. 


UsE oF OFF-PEAK POWER NOT 
FEASIBLE. 


The suggestion has been advanced 
that the cost of electric heating might 
be reduced if off-peak power were 
used to heat large tanks of water at 
night, and so store the heat for use 
in the day time. It is plausibly ar- 
gued that since the cost of power to 
the municipality is on a basis of maxi- 
mum demand, off-peak power costs 


SERVICE CHARGE— 


2 months 
10 months 


BNERGY GHARGE— 


6,/14 k.w.h. at 
6,714 kwh. at 
FOO kw tscat 
15,106-k-wih: at 
15,100: kw.hy at 
9,360 k.w.h. at 


2 months 


6 months 


nothing and any revenue derived from 
such electric heating is therefore prac- 
tically pure gain. While it is true 
that the purchase of off-peak power 
costs the municipality very little, this 
ise Dye NOwmeatic. tercase as recaras 
the cost of distribution within the 
municipality. Let us consider what 
the cost would be if the house con- 
sidered above were heated by off-peak 
power. 

Only about eight hours of off-peak 
power daily can be depended upon 
out of the 24. Hence to obtain the 
same amount of energy in eight hours 
as was furnished by 26 horse power 
in 24 hours, there would be a maxi- 
mum demand of 24 x 26 + 8 = 78 
horse power. ‘The efficiency of heat- 
ing would be reduced considerably 
owing to the impossibility of elimin- 
ating all heat losses from the storage 
tanks; Probably. at least, 90; honee 
power and 60,000 k.w.h. would there- 
fore be required to produce the same 
useful heating effect. 


The cost of service on this basis 
under Niagara Falls power rates 
would be approximately as follows: 


BO ile 2 eed $180.00 
freA A eee wee ee 675.00 
Ibe eee aoe eae Ot Ree Oe SSNS 
(a0 re ec ee 4478 
Calter ne Wee eco 1 ae gee 7.00 
ie cds ee ee 200.91 
COG rcaa ae ey en eee, 100.76 
C1 etn 5 Sie, Ae 9.36 
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Brought forward......$1,307.11 


ese Ug ae et ee ee ee $: .326./8 

$ 980.33 

Les) LOC me nod eee ee ee 98.03 

$ 882:30 

53149 7 Discount MOTole Peaks OW Clie) ee aa 294.10 


(The largest class discount authorized) 


Net Bill for off-peak power 


Equivalent price of coal, per ton 


It is evident from the above that 
even allowing an extra discount of 
3314%, the cost of heating by off- 
peak power under the cheapest power 
rates would be double that of heating 
with 24 hour power, and more than 
three times that of heating by coal. 

In the foregoing no consideration 
has been given to the capital cost to 
the consumer of his electric heating 
installation and the necessary large 
water tank of a capacity sufficient to 
take care of 90 horse power and heat 
storage for 16 hours. 

POSSIBILITIES OF UsInG ELECTRICITY 

FOR REDUCING Cost OF ORDIN- 

ARY MeEtTHops oF HEATING. 


Again, at present rates for electric 
current, it is likely that considerable 
reductions may be made in the cost 
of heating by the judicious use of elec- 
tric fans to thoroughly circulate the 
air from the radiator or register and 
bring all parts of the room to approxi- 
mately the same temperature; the ex- 
tra cost of current required for a fan 
is very small compared with the ad- 


vantage to be gained. 


In one case, it is reported that sat- 
isfactory results were obtained by 
placing a fan, pointed slightly down- 
wards, behind the radiator and blow- 
ing the warm air across the floor of 
Vheseifect of tiitcm ios) 
first="ciretilate 


the room. 


makethe, warn air 
around the feet of the occupants of 
the room, and it is said to give a gen- 
eral sense of comfort which is en- 
tirely absent when the feet are cold 
although the upper part of the body 
may be warm. ‘This scheme is, of 
course, applicable to steam, water, or 


hot-air heating. 


Any method of improving the cir- 
culation of air in a room will result 
in greater comfort, provided that the 
creation of draughts is avoided, as 
the general tendency of comparative- 
ly undisturbed air 1s to arrange itself 
in strata of various temperatures, the 
higher temperatures being, of course, 
According to 
tests recorded in the Electrical World 
1918, the following 
temperatures were found at various 


found near the ceiling. 
for February 22, 


levels in a room :— 
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Distance above ‘Temperatures— 
floor in inches. Degrees F. 
124 83 
108 80 
03 80 
64 70 
44 | 74 
oll 68 
4 60 
0) 62 


It will be seen from the foregoing 
that while the feet of a person sitting 
down would be at 62° F., which is 
too cool for comfort, his head would 
be at about 75° F., which is too warm, 
particularly so when his head is hot- 
ter than his feet, and also that the 
temperature at the ceiling is the ex- 
cessive one of 83° F. 

VYhe writer of the article in ques- 
tion states that “the total amount of 
heateim athe room 
make the whole room approximately 


was sufficient to 
74 degrees-—greatly in excess of what 


is necessary or desirable.” In such a 


case, if the heated air at the ceiling 
were circulated throughout the room 
by means, say, of an electric fan, the 
quantity of heat required, and conse- 
quently the cost of heating, might be 
appreciably reduced. 

CONCLUSION 

Regarding the future outlook for 
the use of electric energy for heating, 
it may be said that to push the matter 
on an extended scale would be eco- 
nomically unsound in Canada, where 
such enormous amounts of energy 
would be required for this purpose 
alone, as all other fields of application 
for electric energy would suffer seri- 
ously thereby. 

At. existing rates for coal and other 
fuels, compared with those for elec- 
tricity, electric heating is too expen- 
sive to be adopted extensively, but as 
an auxiliary its advantages are so at- 
tractive that efforts will undoubtedly 
be made to reduce the. cost so as to 
make its use in this way more popular. 


Appendix 


It has been shown in this pamphlet 
that for domestic heating purposes an 
electrical horse power of maximum 
demand is reqmred to replace less 
than one-halfi=ton of coal. At first 
glance this appears to be contradicted 
by frequent authoritative statements 
which are made from time to time to 
the effect that an electrical horse 
power is the equivalent of from 10 
to 20 tons of coal, but on maturer 
consideration it will be seen that there 
iss no. contradiction involved,” “J he 
reasons are two :-—First, the low load 
factor of the winter heating load; and 
second, the fact that although elec- 
tricity can be converted to useful heat 


at very high efficiency, the heat de: 
rived from coal can only’to a very 
partial extent be converted into elec- 
facie the most efficient 
commercial steam-electric generating 


stations a maximum of from 12 to 15 


Even in 


per cent. of the chemical energy ip 
thescoal iss converted: intesclectriciiy. 
and moreover it is very improbable 
that this efficiency -will@ever be cin- 
creased to more than 20% in commer- 
cial practice. Small stations have usu- 
ally lower efficiencies—some are be- 
low 3%. 

The one equivalent represents the 
number of horse power which, at the 
load factor of winter heating require- 
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ments, would be needed to give as 
much heat as a ton of coal; the other 
represents the amount of coal requir- 
ed to generate one electrical horse 
power at a stated load factor (usually 
100% ). 

The wastefulness both of using elec- 
tricity instead of coal for heating and 
of using coal for the production of 
electricity is evident when it is con- 
sidered that of the coal only about 
12% can be converted into electricity, 
and if this latter be used for heating, 
less than 1/6 of the heating effect is 
obtained that could have been utilized 
ROTM theacod katt ects 

True conservation, therefore, lies in 
using, to the fullest practicable ex- 
tent, water-power for the generation 
of mechanical power and fuels for 
heating. Where no water-power is 
available, then the fuels must, of ne- 
cessity, be used for mechanical power 
purposes, but. this will preferably be 
done in large electric generating sta- 
tions, the electric energy from which 
will be converted into mechanical 
power by means of electric motors, 
and again the fuels should preferably 
be used directly for the purposes of 
heating without converting their 
energy first into electricity and then 
into, heat, 

The question of using electric ener- 
gy for mechanical power purposes 
has been taken up very seriously in 
England since the war broke out, as 
a means of conserving coal supplies. 
The Coal Conservation Sub-Commit- 
tee of the Reconstruction Committee 
of Great Britain in a report presented 
to Parliament on April 17, 1917, on 
Electric Power Supply in Great Bri- 
Mine states > 


‘Power may be most efficiently ap- 
plied to industry by the medium of 
electricity. The question which 
has been settled conclusively during 
the past fifteen years is that the most 
economical means of applying power 
to industry is the electric motor, 
which, on account of its high efficien- 
ey, haseruled out all rivale so waped- 
the workshop itself is concerned. In 
the factories put down for the pro- 
duction of munitions during the war, 
95 per cent. of the machinery is dri- 
ven by means of electricity, and it is 
only a question of time for all power 
to be applied in this way.” 

It is shown in the report that a sav- 
ing of some 60,000,000 (short) tons 
of coal could be made annually in 
Great Britain by using it only in very 
large stations, and adopting electricity 
universally for the production of me- 
chanical power. 

The saving shown is that represent- 
ed by the difference in efficiency of 
many isolated plants and a few very 
large ones, but, as has been stated 
above, the efficiency, even in the lat- 
ter issnot more thanisl2omelompen 
cent., and cannot possibly be raised 
very much higher. | 

In Canada, however, fuels, instead 
of being used at 15 per cent. efficiency 
for power, can be replaced by hydro- 
electric energy at five times this effi- 
ciency; thus, this would result in sav- 
ing all the fuel so replaced for heat- 
ing, under which conditions it can be 
utilized at several times the efficiency 
which it would yield for power 
purposes. 

It must not be supposed that the 
foregoing statements apply to the use 
of electric energy for such special 
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heating requirements as those of elec- 
tric furnaces, electric welding, cook- 
ing and the like, in which the advan- 
tages Of wheat ‘sos obtained: are very 
great and the aggregate power likely 


to be required will not run into mil- 
lions of horse power for any one pur- 
pose, nor the demand for such heating 
bew contined==specially= to. any 
season. 


one 
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Guided Wave Communication on the 
Niagara System 


About eighteen months ago the 
Hydro-Electric Power Commission 
of Ontario decided to develop a sys- 
tem of guided wave telephony for 
use in case of trouble on the physical 
telephone circuits of the Niagara Sys- 
tem. A considerable amount of re- 
- search and development work has 
now been done on both the apparatus 
and aerials. As a result of this work 
a communication system as described 
in the following paragraphs is being 
installed. 


AERIALS. 


The points between which commu- 
mications1s. to De. established: are ithe 
high tension transformer stations in 
various locations on the System. At 
each of these, two aerials are strung 
on the towers about 25 feet below the 
power conductors and for a distance 
of 2,500 feet from the station. 

For ground construction, the steel 
framework of the building and also 
the water pipes are used. 


TRANSMITTERS. 


The transmitters each have a capa- 
city of 5 watts, 7.e., one 5 watt oscil- 
lating tube and one 5 watt modulator 
tube are used. 


For power supply, a small dyna- 
motor is operated from the 12 volt 
storage battery supplying the fila- 
ments of both tubes. This dynamotor 
generates a voltage of 500 volts which 
is applied to the plates of both tubes. 

The aerial coils of the transmitter 
with a small fixed condenser in series 
are placed directly between the aerial 
and ground. Across these coils is 
bridged the primary circuit of the re- 
ceiver, protected from low frequency 
surges by two small fixed condensers. 


RECEIVERS 


The receivers are of the regenera- 
tive type with one stage of amplifica- 
tion. Radiotron No. U.V. 201 valves 
are used for both detecting and am- 
plifying. 

To supply the filaments, a 6 volt 
storage battery separate from the one 
required for the transmitter, is used, 
and the power for the plate circuits 
is obtained from small dry cells; for 
the detector 35 volts and for the am- 
plifier 70 volts. 


OPERATION 


The transmitters and receivers are 
Ole ticercaite =desion- aseetised ior 
straight radio communication and are 
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operated in precisely the same manner 
as if the aerials were not in the prox- 
The power con- 
ductors, however, guide the radio 
waves, and although a certain amount 
of energy is re-radiated from them, 
aetial at tae 
greater than 


imity of power lines. 


the energy reaching the 
receiving end 1s much 
would be obtained without their guid- 
ing effect. 


The system is, therefore, more effi- 
cient and at the same time gives 
greater secrecy than a system using 
unguided radio waves. 


DISTANCES. 


While the range of these sets for 
straight radio communication would 
not likely be greater than eight to ten 
miles, quite satisfactory communica- 
tion is obtained between transformer 
stations fifty miles apart when the 
power conductors are used in this way 
as a guide. 

In a later issue of THE BULLETIN 
we will give a more complete descrip- 
tion of this method of communication, 
with illustrations of the equipment we 
are using. 
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Typro News ITEMS 


Central Ontario System 


The Commission put on a demon- 
stration at the Provincial Plowing 
Match at 


Lindsay showing farm 


power and domestic equipment in 
operation. Service was also supplied 
to other exhibitors. 
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The Corporation of Oshawa has 
asked the Commission to install 130 
new street lights. A large percentage 
of sthese lichts are for new streets 
which have been opened up in the last 
two years. 


The Commission’s Pulp Mull, at 
Cambellford, was re-opened on Sep- 
tember 1lth, after a period of inac- 
tivity, due to poor market conditions. 
The mill is operating at full capacity 


and has orders ahead for some weeks. 
xk Ok x 


Niagara System 


A contract has recently been signed 
with a tile company for a plant located 
at Fletcher. It is proposed to con- 
struct a 26,000 volt station at Fletcher 
and build a 4,000 volt line from Flet- 
cher to Merlin, which municipality has 
recently signed a contract for power 
with the Commission. It is expected 
that work on the line to Fletcher and 
Merlin will be 


commenced very 


shortly, and the remodeling of the 
distribution system in the Police Vil- 
lage of Merlin will be proceeded with 
at once. Power should be available 
for Merlin before the New Year. 
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The Municipality of Kitchener is 
at the present time arranging for an 
additional debenture issue of $80,000 
to cover extensions and improvements 
to the local distribution system, to take 
care of the rapidly growing load. Ar- 
rangements are being made to instal 
a number of underground circuits 
from the Commission’s high tension 
station to the municipal sub-station. 

Scenmentce bok 


The work of constructing a line 
from Essex High Tension Station to 
Belle River, and the distribution sys- 
tem: iniebelle River, is progressing 
very rapidly and service should be 
available to the Municipality by De- 
cember ist. 


Rideau System 


At the request of a number of man- 
ufacturers on the System, through the 
Perth Commission, this Commission 
had a representative visit the Munici- 
pality of Perth and go into detail on 
the finances of the System with the 


power users. 
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St. Lawrence System 


The transmission voltage of this 
system was changed on the Ist of 
October to 44,000 volts, preparation 
having been made for this during the 
The 
made without any unusual incidents 
taking place. 


summer months. change was 
The former transmis- 
sion voltage was 26,000, and the 
changes required to transmit at 44,000 
volts comprised re-building of about 
60 miles of transmission lines and the 
altering of several substations on the 
System. All construction on this sys- 
tem since 1918 has been done with a 
view to ultimately operating at this 
voltage, and the necessity for the 
change arose out of having to secure 
the power from Cornwall (Cedars 
Rapids Transmission Company), 
whereas, initially, when the System 
was conceived, it was the intention to 
obtain the power from the New York 
and Ontario Power Company at Wad- 
dington, N.Y., opposite Morrisburg. 


U ~! 


The Eugene 
Works will take 


Phillips Electrical 


service some time 


during this month, and its new plant. 


at Brockville will be in production 
before the end of the month. This 
Company’s requirements are the di- 
rect cause of having to make the radi- 
cal changes in the System, as above 
mentioned. 


A report has been forwarded to the 
Municipality of Cardinal, setting out 
the cost of power delivered to the 
Municipality on the basis of the muni- 


cipality taking 75 horse power from 


the Commission’s transmission lines 
which pass through that muntcipali- 
ty. The Municipality was also sup- 
plied with information on the cost of 
a distribution system, and the total 
annual cost of operating the same. 
An estimate of the revenue and the 
rates which the Commission advise 
using were also supplied to the Muni- 


cipality. 


The Municipality has further re- 
quested the Commission to report on 
the purchase of the distribution sys- 
tem of the Cardinal Electric Light 
Company. 
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Buy Your Electric Air Heaters Now 


Now is the time to place your 
orders for all kinds of air heaters 
as the demand is likely to be very 
heavy now that the cold weather is 
approaching. 


The Hydro Commission Sales 
Department have in stock and on 
order sufficient heaters to supply 
demands of every Hydro Shop and 
small municipality in the province. 


Their prices are right and delivery can be made 
promptly. 


Before ordering elsewhere ask the Sales Department 
for prices. 


Any other material that may be required for construc- 
tion, operation or resale can be purchased through the 
Sales Department at the best market prices. 
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Buy from the Hydro 


suruuquqyuvesuucuceovenvvaccacaquvevececeaqouegsoveccuecevvcosvececanestocoeeeecaguogecesencccuaauucceeeeecccuaouaneeeeeecaggoeeeeee coe en eee eee eee UTURRURR Ac eacTTaeERRE an 


TUTTUTPOSUOUPOOPORRO RTCA TOAVIOTUDTOOROCOPOOTOIDOITOUIOOPORIDUEI OIRO REEL 


PATTI ECO EEEOEEOTPOOTAEETTETTTTTTTT 


od Re: 


di 2 bebo OLY IE amen Ss 


SUC eee Eo 


TITTTFTITTTTTT TTT PTT ET LTTE RTT os ATTIC CCC 


SUT TTT ees ee eee 


THE LABEL 


HYDRO QUALIFY EAMPS 
Guaranteed for 1500 Hours 


The Hydro-Electric Power Commission has 
secured for you and your consumers this wonderful 
long life HYDRO LAMP, equal to the lamps of 
the olden days, before the war. 


Since last month an Inspector has been installed 
permanently at the factory to insure our high stan- 
dard quality bemg uniformly maintained. To 
continue producing these lamps we need your co- 


- operation, and if you are not already a booster 


for them give them a trial and be convinced. 


The big advantage in buying HYDRO 
LAMPS from the Hydro Power Commission is 
that you do not need to buy a carload to get a 
price. We carry a full stock and can fill reason- 
able orders in all sizes from stock. 


Boost for the Hydro Lamp 
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1902 - 1906 


It is but two decades ago since the 
people of Ontario began to talk of 
the possibility of obtaining electrical 
energy from Niagara Falls for use in 
towns and cities lying at considerable 
distances from that source. When a 
subject of talk has the appearance of 
plausibility, it is at least worthy of 
investigation. The early investiga- 
tions that led up to the formation of 
The Hydro-Electric Power Commis- 
sion of Ontario, are outlined in the 


second article on the history of the 
Commission as given herein. 

When Mr. D. B. Detweiller and 
Mr. E. W. B. Snyder took it upon 
themselves to call a meeting of muni- 
cipal representatives to discuss infor- 
mally the idea of obtaining power 
from Niagara Falls, they no doubt 
saw where great benefits would re- 
sult within a limited field. It is very 
doubtful, however, whether these men 
even ‘dreamed that out of that meet- 
ing would develop one of the greatest 
organizations for the generation and 
transmission of electrical power, and 


that in less than twenty years. 
ake tana 


Servicing Electrical Appliances 


With the sale of an electrical ap- 
pliance the interest of the Utility does 
not cease. A small revenue may have 
been obtained by its sale, but a greater 
revenue will result from its continual 
use. With this in his mind each Hydro 
shop manager will appreciate the sev- 
eral points brought out by the article 
given herein, and imitate the following 
suggestions : 
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1. Keep electrical appliances in 
constant use by frequent inspection of 
Consumers 


consumers’ installations. 


appreciate the unsolicited attention 
given appliances, and this service 1s 
amply rewarded. by the 
given for future business and the ad- 


patronage 


vertising given to neighbors. 

2 Use theiservice call-as asmeans 
of introducing other useful appliances, 
or suggesting the conveniences pos- 
sible by their use. Propaganda such 


as this properly disseminated, is bound 
to sell applances otherwise never 
thought of. 

3. Promptness in repairing and ser- 
vicing appliances. Nothing gives a 
customer more cause for complaint 
and dissatisfaction as to be without a 
useful appliances unnecessarily. 

4. Keep up the standard of quality 
of electrical appliances. Do not sell 
cheap things, they are dear at any 


price. 


Pitt 


History of the Hydro-Electric Power 


Commission 
NO. 2 


Genesis of the Hydro-Electric Power Commission—Reports of 


the First Commissions 


By E. B. BIGGAR 


FTER preliminary local 
discussions an informal 
convention was held in 
June, 1902, at the town 
of Berlin (now the 
City sob 6K tichenen), 
comprising representa- 
number of cities and 

towns extending from the Niagara 

district as far north as Toronto and 
as far west as London. 
The chair was occupied by Mr. E. 

W. B. Snider, a manufacturer of St. 

Jacobs, 


the delegates 
tives 


ttn a 


became 
chairman of the first power commis- 
sion of the province. 


who afterwards 


Prac 
[here were two classes represented 
at the meeting: those who desired to 


obtain cheap power as manufactur- 


ers, and those who had the public 
service needs of the municipalities in 
mind; but both were unanimous in 
looking to Niagara as the only source 
of cheaper power. Alderman F. S. 
Spence of Toronto, one of the first 
and most consistent champions of the 
complete ownership of electrical dis- 
tribution systems by the municipali- 
ties, first proposed that the munici- 
palities should unite in asking the 
Ontario Government to appoint a gov- 
ernment invested with 
power to arrange for the transmission 
of electrical 


commission 


cities, 
towns and villages as desired io take 
power. 


energy to such 
Pra . . . 

[his commission, he suggest- 
ed, would issue bonds to cover the 


cost of the transmission lines, and 
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these bonds would then be covered 
by the bonds of the participating 
municipalities and deposited with the 
commission. The municipalities would 
itisnciect,. bity-—- power —sirom ithe 
commission, which would own the 
Maineciness“and in) turn sell power 
to manufacturers, and while supplying 
power and light for municipal pur- 
poses would furnish light to the citi- 
zens at an even rate. This would pre- 
vent the power and lighting services 
from falling into the hands of private 
monopolies, and would secure to the 
_industries of the province the advan- 
tage of much cheaper electrical energy 
than was obtainable from _ private 
companies. 


After various proposals were made 


—one of them being the formation of - 


a joint stock company by the manu- 
facturers of the different towns: for 
their common purpose, and inciden- 
tally the supply of light and power 
for. general use—the meeting ad- 
journed, and in July another meeting 
of representatives of these municipal 
councils was held at Berlin. Messrs. 
Pe Ve oBe ouider, DB, Detweiler, of 
Berlin, who had acted as secretary, 
and F. S. Spence, of Toronto, were 
at this meeting, appointed a committee 


to obtain information. “The com- 
mittee reported to a meeting held in 
Berlin, February 17th, 1903. So 


strong had become the public interest 
in the movement, that at this meeting 
about ninety municipalities and indi- 
vidual manufacturers were represen- 
ted, TLOroimto. strattords 
London, St. Thomas, Woodstock, In- 
gersoll, Guelph, Hamilton, St. Cath- 
arinés, - Brantford, “Waterloo , Galt, 


including 


Berlin, St. Mary’s, St. Jacobs, Bridge- 
POLY euc: 

The committee recommended an 
application to the legislature for au- 
thority to develop, transmit, buy and 
collmiclectricalmencroyeand: to permit 
the municipalities to co-operate to 
distribute the same. After discussion 
the following resolution was stubmit- 
ted by Mayor Urquhart, of Toronto: 

That we respectively urge upon the 
government of Ontario the advisabili- 
ty of the government building and op- 
erating as a government work, lines 
for the transmission of ‘electricity 
from Niagara Falls to the towns and 
CiticssOr Ontation or thats theyeextend 
the powers of the present Niagara 
Falls Park Commission so that they 
may asa public work build and oper- 
ate the transmit 
electrics “enerey inom. Niagara: Falls, 
and that for this purpose they be em- 
powered to issue debentures which 
might be guaranteed by the Govern- 
ment, but which would eventually be 
paid out of the receipts from the sale 


mecessary jlines to 


of electrical energy, thus entailing no 
charge on the provincial funds, and 
that the municipalities here represent- 
ed eallP their, sepresentativess ina the 
legislature to urge on the government 
to carry out this resolution. After an 
amendment striking out the reference 
to the park commission the resolution 
was adopted, along with another reso- 
lution asking the government not to 
part with any more power privileges 
to private parties. 

The subject of Niagara power 
continued to be agitated in the towns 
and villages represented at the first 
conferences. The council of Guelph 
demanded, and afterwards acquired, 


O22, 
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possession of the electric lighting 
plant hitherto carried on there by a 
private company. In the case of 
‘Toronto there was a strong movement 
in favor of obtaining a transmission 
line direct to Toronto for the purpose 
Of sthat*city “alone; and” in) January, 
1903, application was actually made to 
the legislature for the right to gener- 
ate and transmit Niagara power. 


The Ontario legislature refused the 
application of Toronto on the ground 
that the city had no matured plan for 
exercising the powers asked for, but 
the refusal was no doubt influenced— 
apart from the efforts of the private 
corporations to choke off competition 
—by the objections of other munici- 
palities, where the people held that if 
Toronto were to have its independent 
line they would be handicapped in 
financing a separate system for rela- 
tively small communities. Members 
of the government, including the 
premier, Hon. Geo. W. Ross, took 
the stand that the financial obligations 
involved both in the Toronto proposi- 
tion and in the plan proposed at the 
conference in’ “Berlin were ror “tne 
benefit of that section within electrical 
reach of Niagara, and that the whole 
province should not be called on to 
subsidize one section, thus giving it 
an industrial advantage over other 
regions beyond transmission distance. 


While the legislature was thus put- 
ting Toronto and the other municipali- 
ties to such a test as to “a matured 
scheme,” as was not applied to private 
corporations, we find that at this time 
the owners of the ‘Toronto and 
Mimico Railway Co. (electric) was 
applying for power to extend its line 
to Hamilton; and the Toronto Elec- 


tric Light Co. was making application 
for the sole right to power on the 
Canadian side of the Niagara. ‘The 
Union of Municipalities opposed this 
and obtained the support of civic 
corporations as far away as Wiunni- 
peg. 

Events were now moving fast, and 
the light of Niagara was beginning 
to penetrate the legislative chamber 
at Toronto. Led by Ald. Spence, the 
Toronto Council now threw in its lot 
unreservedly with the other civic 
bodies, whose next meeting was held 
in that city in February, 1903, “Ald: 
Spence declared that what the cities 
and towns wanted was cheap power. 
and it seemed to him that municipal 
ownership under government control 
was the best means of obtaining it. 
Other speakers reported that the 
towns of this region were more deeply 
interested than ever. 

A large delegation from the munt- 
cipa'ities now interviewed the premier 
and found him more disposed to con- 
sider their claims. Discontent with 
his administration on other grounds 
probably had its influence in this 
change of attitude.. Mr. Snider, of 
St. Jacobs, pointed out the loss that 
would ensue if these towns were to 
struggle on with the high cost of 
steam-raised power while other places 
had the advantage of power at half 
the cost. It was estimated that 20,000 
to 25,000 h.p. could be used by these 
towns, of” Harnition and 
If the government would 
not go on with the work the next best 
thing was to allow the municipalities 
to do it. Ald. Spence reminded the 
that the government had 
spent large sums in developing the 


exclusive 
‘Toronto: 


Premier 


(erin Bite EVEN 


ple 
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mineral resources of the province, and 
rightly ; but the mineral resources may 
one day be exhausted, while the re- 
sources of Niagara power may be 
deemed to be eternal. If this resource 
were placed in the hands of the peo- 
ple the aim would be to secure their 
largest possible use at the lowest cost; 
and he was confident that if their 
plan were carried out the present cost 
of power would be cut in two. He 
suggested the municipal co-operative 
plan under a commission of three to 
five men; and to prevent the distribu- 
tion plan from being held up, author- 
ity should be given to enable them to 
develop power also. 

In reply, Premier Ross said he was 
informed that the power now provided 
for at Niagara could not be used for 
a quarter of a century to come. The 
government could not directly under- 
take the scheme but, with the assist- 
ance of those concerned, would bring 
in a bill enabling the municipalities 
to carry out their plan. 


The government was more serious- 
ly concerned with the power question 
when the leader of the opposition, Mr. 
James P. Whitney, in a speech at 
Newmarket, at this time, protested 
that the granting of a third power 
franchise at Niagara was all wrong, 
as was the unrestricted export of the 
power already developed. As for the 
argument that this was a matter of 
sectional advantage, the premier for- 
got that large sums had been devoted 
to the development of New Ontario, 
yet the whole province was asked to 
pay for it. Mr. Whitney held that 
the government should investigate the 
problem of supplying power to all 
places within 150 miles of Niagara, 


or appoint a commission to provide 
the means of enabling the Union of 
Municipalities to do so. 

To bring some fresh light to bear 
on the question. of public ownership 
the government, in May, appointed a 
special committee to report on the 


“municipal ownership or operation of 


pubMe. Uiiliicsa. Mia Vveria ardoe, 
was appointed secretary, and his re- 
port was the most comprehensive 
compilation of information on the 
subject up to this time in Canada. In 
ipeappedred wthe. iirst reli. O1 » tiie 
municipal activities of the province, 
and this has been maintained annual- 
ly since as the report on the “Repro- 
ductive Undertakings of Ontario 
Municipalities.’ This report though 
incomplete, showed that 126 munici- 
palities in Ontario were now operat- 
ing their own waterworks, electric 
light and gas works, the majority of 
these services having been taken over 
within the preceding ten years. 

With these evidences of the trend 
of public opinion before them, the 
government at least made good its 
promise, and in June of this. year 
passed an Act for the “Construction 
of Municipal Power Works and the 
Transmission, Distribution and Sup- 
ply of Electrical and other Power and 
Energy.” It gave any two or more 
municipalities the authority to appoint 
commissioners to examine into and 
report upon the establishment of 
works for producing power, heat and 
light, the probable cost and desira- 
bility of the undertaking and the pro- 
portion of cost to be borne by each 
of the contracting bodies. It con- 
ferred on the municipalities the power 
to act on the report of the commis- 
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sioners and to establish the » works 
under a Board of Commissioners to 
be nominated by the Chief Justice of 
Ontario. ‘The Board would have the 
power to acquire or construct works 
for generating, transmitting and dis- 
tributing electricity, or other power, 
and fix the rates to be charged in each 
case. Finally, authority was given for 
the issue of bonds for carrying out 
such works; and the Act directed that 
in the event of such commission being 
appointed the commissioners should 
report to the appointing municipalt- 
ties particulars as to the power re- 
quired and consumed, the capital cost 
and operating costs, with the share of 
each; rates, setc, and wnat beiore ac 
tion, the proposal should be submitted 
to a’ vote -0i- the electors. through: a 


by-law. 


Under the »provisions of. this Act 


representatives of seven municipali- 
ties == Loronto=sondon, -srantiord: 
Stratford, Woodstock, Ingersoll and 
Guelph — met in Toronto in August, 
1903, and appointed an investigating 
committee composed of Messrs. E. W. 
B. snider, of St. Jacobs (chairman) ; 
P. W. Ellis, of Toronto; W. F. Cock- 
shutt, Brantford; Adam Beck, Lon- 
don; and R. A. Fessenden, electrical 
engineer, Of VWashinoron, 1) Ooms |es 
Haight, barrister, of Waterloo, acted 
as honorary secretary. All commis- 
sioners gave their services free, except 
for a nominal fee paid to Prof. Fes- 
senden. & Holgate, 
engineers, of Montreal, who were ap- 
pointed to make the technical investi- 


Messrs. Ross 


gations, gave their services at cost. 
The fund for.the investigation was 
provided, not by the Provincial Gov- 


ernment, but by municipal subscrip- 


tions amounting to $16,000, of which 
Toronto contributed $11,756, 
London $1,542. 

No statistics of power consumption 
then available, but Mr. Ross 
opened an office in Toronto, and a 
staff of engineers was organized to 
canvass from factory to factory, to 
explain the advantages of conversion 


and 


WETE 


from steam to hydro-electric power, 
and to learn to what extent the power 
users would co-operate in the move- 
ment. In addition to the prejudice 
of many’ steam users who did not ad- 
mit the superiority of electric power, 
and who imagined that the winter’s 
heating which they got from the ex- 
haust-steam of their engine, cost them 
nothing, it was found that many firms 
had recently been tied up in long-term 
contracts with the electric company. 

Meantime the investigations under 
Mr. Cecil B. Smith, to be referred to 
hereatter,. were *proceedine. ii ine 
Held -Outstderon and 
carried on with such speed and energy 


wider ‘Toronto 
that the two reports were given to the 
interested municipalities and ‘othe 
public within a few days of each other 
in March, 19006. 

Dealing with the criticism anticipat- 
ed from opponents of public owner- 
the 
comments on 


ship, commissioners, in their 
the Ross .& Hoigate 
‘The fact that 
power and light can be supplied under 


« municipal 


figures, said: basal 
development, properly 
carried out, under engineering condi- 
{rons equal to those of its competitors, 
at prices beyond the reach of perman- 
ent commercial competition, is not 
cpen to argument. Competing (pri- 
vate) companies have to pay higher 
interest rates on their bonded debt, 
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and in addition they have large issues 
of capital stock on which dividends 
have to be earned. Whether rates be 
xed by the companies voluntarily or 
under Government regulation, regard 
must be paid to these conditions and 


the rates loaded accordingly. . No cri-. 


ficismndirecredy attasolated.'- facts. or 
figures will alter these broad underly- 
ing conditions, from which the general 
public will derive benefits otherwise 
| The 
did not think private companies could 
complain of 


unattainable.” commissioners 
municipal competition, 
for the private trader and manufac- 
turer has to face the risks of loss and 
the competition of rival businesses, 
and expects no indemnity from the 
consequences of this competition. 
Moreover, the industrial future of the 
province depended on the leverage of 
the new power. 

In conclusion, the commissioners 
recommended that the municipal de- 
velopment be carried out, and suggest- 
ed a fourth site in the Niagara Falls 
Park for the proposed installation, 
which would require 
vears to complete. 


two or three 


While the work of this commission 
was being discussed before the actual 
publication of its report, a new elec- 
tion was held, resulting in the defeat 
of the Government, and the advent 
tO, power or .the..Opposition.jeader, 
Hon.’ James. P. Whitney, who had 
been a strong opponent of. the private 
monopoly of the water powers. Dur- 
ing the campaign preceding the elec- 
tion, he had said that Niagara power 
emOulds, be. .aS-.iree.asithe ait, Jand 
this expression was scoffed at by the 
power magnates as a proof that the 
idea of public ownership was utterly 


visionary. What Mr. Whitney meant, 
as he explained,.was not that Niagara 
power would cost nothing to develop, 
but that the opportunity for its use 
should be available on equal terms 
and free from the exactions of private 
monopolists. On coming into office 
he lost no time in demonstrating his 
regarding the hydraulic 
The result was that 


sincerity 
power question. 
the first municipal power Act was 
repealed, and on the 5th of July, 1905, 
an Act was passed creating a “Hydro- 
Electric Power Commission of On- 
tario.”’ 

Mr. Adam Beck, Mayor of London, 
had been elected to represent that city 
in the Legislature, and having, as a 
member of the investigating commis- 
sion, made an earnest study of the 
problem, was invited to become a 
member of the Cabinet, for the pur- 
pose of working out a power policy 
for the province. As a large manu- 
facturer, he was familiar with the 
industrial requirements, and by his 
experience in municipal affairs he had 
gained a thorough understanding of 
the huge obstacles to be overcome be- 
fore complete co-operation could be 
attained among the municipalities. In 
choosing as chairman of the commis- 
S10) a man oi such experience. and ot 
such abounding energy and steadiness 
of purpose, the judgment of the new 
Premier was to be amply justified by 
public opinion. Mr. George Pattin- 
son, of Preston; also a, member of the 
Legislature, and Mr. P. W. Ellis, of 
Toronto, 
sioners. 


were the other commis- 
The demand that the great water: 
powers of Canada should be 


‘rolled- in sthe* public 


con- 
interest now 


Bye: 
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became general. Not one Niagara, 
but many Niagaras, could be dealt 
with. 
mand in a statesmanlike way. It se- 
cured the services of Mr. Cecil B. 
Smith, a young Canadian engineer of 
great ability, who had been resident 
engineer of the Canadian Niagara 
Power Co., and under his direction 
a great public service was rendered to 
the province by a comprehensive sur- 
vey of the water power resources of 
the more settled regions of Ontario. 
l‘ive reports were issued in succession 
within about a year. The first report 
covered the region from Niagara Falls 
westward to the Detroit and St. Clair 
Rivers, and reaching to Toronto on 
the north; the second, the Trent dis- 
trict, so called, north of Lake Ontario 
and embracing the watersheds of the 
Trent and Moira Rivers; the third 
report dealt with the counties . whose 
rivers chiefly flowed into Lake Huron 
and Georgian Bay; the fourth report 
treated of the Lower Ottawa and Up- 
per St. Lawrence regions, comprising 
the eastern counties of the province; 
while the fifth considered in a general 
way the water powers of the great, 
but as yet sparsely settled, territory in 
the districts of Algoma, Thunder Bay 


and Rainy River to the north and east- 


of Lake Superior. 

The reports of the investigating 
commissions were extensively quoted 
in the newspapers and discussed. by 
boards of trade and other public 
bodies. The two reports, while dif- 
fering in details and in methods of 
computation, agreed in the main as to 
the market that could be created for 
power and the savings that might be 
made by a wisely 


administered co- 


The commission met this de- 


operative system compared with _ the 
private company service. ‘These pub- 
lications made a deep impression, as 
the data on which the reports were 
based came from hydraulic and elec- 
trical engineers of undoubted stand- 
ing. 

In one paragraph of the report of 
the Hydro-Electric Power Commis- 
sion, it was stated that the tendency 
with private corporations was “to 
amalgamate or otherwise destroy com- 
petition, and then fix the price accord- 
ing to the slight saving which they 
may be able to induce particular cus- 
tomers to make. ‘The natural result 
of this has been to force individual 
power consumers, where the circum- 
stances justified it, to instal generating 
plants of their own, rather than to 
place themselves at the mercy of large 
combinations formed for the purpose 
of preventing competition. The same 
result, of. course, occurs where there 
has never been a competing company. 
Specific illustrations of this are found 
in the cities of Montreal, Buffalo and 
Hamilton. On the other hand, in the 
city of Ottawa, where the municipali- 
ty secured a distributing plant, in an- 
ticipation of an attempt to throttle 
competition by a combination of com- 
panies, lower prices prevail, based on 
the cost of production.” 


A. staff of seven ‘hydraulic’ and 
electrical engineers was organized by 
the new commission to make a sur- 
vey of the water powers developed 
in the districts mentioned, and to re- 
port the present and prospective de- 
mand for hydro-electric power; to 
estimate the capacity of the water 
powers and the capital cost of their 


development, including cost of trans- 
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mission lines to the various centres of 
consumption; the prices that would 
require to be charged to cover the 
cost of operation and maintenance ; 
and to estimate the savings to con- 
sumers compared with prices now 
charged. The commissioners were 
also asked to obtain information re- 
garding existing private developments, 
such as their cost and the rates charg- 
ed. A canvass was made by expert 
assistants in each town and district, 
and by this means it was learned how 
many of the present users of power 
would adopt electricity if available at 
a saving in cost. An immense amount 
of information’ was gathered in these 
reports, which constituted the first 
hydro-electric power census of On- 
tario. Comparisons were also made 
between hydro-electric power and 
steam-generated power or gas power, 
so that the municipalities in each sub- 
division of a district might know the 
bearing of a hydro-electric system 
upon their own particular needs. 

At this time the Canadian Niagara 
Power Co. was only generating about 
17,000 h.p., of which 15,000 h.p. was 
sold to the Niagara Falls Power Co. 
on the New York side. The Ontario 
Power Co. was not yet ready to de- 
liver the first units of the 30,000 h-p. 
which it had contracted for in New 
York State. The Electrical Develop- 
nent «Co; installing its first 
50000 ah. po Stor’ Toronto. buts this 
would not be ready till 1907. 

The Hydro-Electric Power Commis- 
sion estimated that it would require 


Was 


four years to complete a plant at the 
only commendable site available, and 
consequently advised that the munici- 
palities should build their own trans- 
mission lines and purchase the power 
that was then begging for customers. 
The Hon. Mr. Beck had declared that 
he was not antagonistic to capital nor 
to private corporations, and the fact 
that the Commission soon afterwards 
madden a, contract with thes Ontarmo 
Power Co. for 100,000 h.p. verified his 
statement. It was the unbridged gulf 
between the cost of service for public 
purposes’ and “the rates — actually 
charged, that determined the munici- 
palities to go forward. -At a large 
public meeting in Toronto, on the 10th 
April, 1906, it was reported from Fort 
William that that city was obtaining 
electric power at $15 per h.p., and the 
town of Orillia reported to the same 
meeting that its municipally owned 
hydro-electric plant was selling power 
to Orillia manufacturers at $16 per 
Hepes pens yet 
a deputation numbering nearly a 
thousand, and representing 
municipalities from Sarnia on the west 
to Kingston on the east, waited on 


On the following day 


seventy 


Premier Whitney, urging Government 
The Premier said the difficul- 
ties were great, but the Government 
was not frightened at this, and would 


action. 


undertake either the transmission of 
electricity or the control of the prices 
to be charged, so that the interest of 
the people should not be sacrificed. 


Copyright, Estate of FE. B. Biggar. 


Buy your Supplies through “HYDRO” 
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Walkerville Hydro-Electric System 
Office Building 


PLE latter: \paldonotmmace 


Y\7|\ year the Hydro-Elec- 
Yj\ ele 
7. tric Commission of 


| _ Walkerville decided to 


erect: jas ebuilding eto 
house its general offi- 
ces and Hydro shop. Previous to 
this year the Walkerville System had 
been renting quarters, consisting of a 
double store, which provided space 
for both offices and Hydro shop. In 
the past few years, however, the busi- 
ness transacted by the System has 
grown to such an extent, that the old 
quarters were inadequate, 
consequently property was purchased, 
plans prepared and actual, construc- 
tion work on the new building was 
started on the first of April this year. 
This building. was completed on Oc- 
tober 28th, and the Walkerville Sys- 
tem proceeded to occupy the same on 
the first of November. 


entirely 


The building which has been erec- 
ted is of solid type construction, and 
presents a very dignified appearance. 
It is located on the corner of Wyan- 
dotte Street and Argyle Road, Walker- 
ville, Wyandotte Street being the main 
business street of Walkerville. The 
building fireproof 
construction, being erected of re-in- 
forced concrete, steel, cut-stone and 
brick with all steel window sash. The 
exterior the Wyandotte 
Street and Argyle Road elevations are 
of cut Indiana Blue-stone for the first 
storey, with Milton pressed brick and 


is practically of 


walls on 


Indiana Blue-stone Trim on the 
ond storey. 
ALE DRIGIS 
The building is located on a lot 60 
ft. frontage by 100 ft. on Argyle Rd., 
and the building itself is 60 ft. by 72 
it., witha paved court yard aus ine 
rear 28 ft. by 60 ft. The building is 33 
ft. high, two storey construction, with 
full basement. The first storey is 20 
ft., and the second storeys lati ne 
Large show windows are located on 
the Wyandotte Street frontage, and 
large display windows giving a view 


SCC- 


The other exterior walls 


of the whole main floor are placed on 
the Argyle Road side. The main en- 
tranceiis located) in the centre of athe 
Wyandotte Street elevation and there 
iS a Second entrance..on tne ite we 


Road side. 


Ample provision has been made for 
the loading and un-loading of mer- 
chandise at the rear of the building, 
where a large entrance at grade level, 
as well as a second entrance at truck 
level directly on to the freight ele- 
vator, has been provided. Sufficient 
light and ventilation has been pro- 
vided through the large amount of 
window space on all exterior walls. 

The interior woodwork throughout 
the building is of chestnut, finished 
with oak stain, and presents a very 
The plaster 
trim is sand finish and not decorated, 
and consequently conforms very well 
to the general interior decoration. All 
stairways with railings are of orna- 


pleasing appearance. 
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General Office, Walkerville System 


mental iron and steel construction, 


with dull black finish. The 
floor ceiling and the walls in the rear 


main 


show window are very simply panel- 
led in plaster, providing a very pleas- 
ant relief in these extensive plastered 
The main floor in the dis- 
finished in 


sections. 
play room is terrazzo, 
while the floors in the windows and all 
office spaces battleship 
linoleum, laid on concrete. 

The main floor of the building is 
largely devoted to display and de- 
monstration spaces for electric appli- 
ances. The the 
front, four in number, are each 12 ft. x 
10 it.,x 12 it. high and provide ample 
space for the display of all classes of 


Consists. OF 


show windows at 


sales 


ft. by 


electric appliances. The main 


floor space is approximately 58 


44 ft., having a model kitchen and 
model living room on the west side. 
The model kitchen is fitted out fer the 
demonstration of electric ranges, water 
heaters, refrigerators, and washing 
machines, while the model living room 
will be used to display and demonstrate 
such appliances as vacuum cleaners, 
sewing machines, portable lamps, etc. 
The living room will also be used as a 
waiting room for the public, and a rest 
room. for ladies is provided, opening 
These model 
rooms open directly off the main dis- 
Diaetoot At thewear lorie 
floor is a mezzanine floor, approxi- 
mately 58 ft. by 18 ft., overlooking 
Beneath the 


ofl this. living “room, 


main 


the main display floor. 
mezzanine floor on the main floor is 


located a shipping and receiving room, 
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with freight elevator operating be- 
tween all floors of the building, in the 
of Also 
underneath the mezzanine located 
telephone and inquiry desk, cashier’s 


northwest corner same. 


1s 


cage and merchandise counter for the 
of appliances, 
The mezzanine floor will be used 


sale lamps, small 
GUC, 
for merchandise office space and ad- 
ditional display room. ‘The top floor 
is devoted entirely to general office 
space, providing a main office ap- 
promimnately | 92 sivapvetoy femoter tiie 
northeast section of the building. A 
corridor 8 ft. wide is provided on both 
sides of this main office space, with a 
counter between the office space and 
the corridor on one side, and a railing 
on the opposite side of this passage- 


way. Facing on Wyandotte Street 


are located a suite of offices consist- 
ing of Manager’s office, Assistant 
Manager’s office and Board Room. 
Along the west wall are located En- 
gineering Office, Ladies’ Rest Room 
and ‘Toilet, Men’s Locker Room and 
Toilet and Elevator Lobbey. Three 
fireproof vaults are provided, one in 
the basement and one on each of the 
other floors. The building is steam- 
heated throughout, and the furnace 
room is located in a_sub-basement 
underneath the rear court. yard. =Ehis 
provides a simple and efficient method 
of obtaining coal supply and getting 
rid of ashes besides keeping the dust 
and dirt of the furnace room out of 
the building proper. The basement is 
devoted almost entirely to storage of 
merchandise stock with the exception 


Office and Sales Staff, 


Walkerville System. 
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of a small portion taken up by the 
vault, toilets and repair room for the 
service department in which all clas- 
ses of appliances are repaired. For 
freight handling purposes, the build- 
ing is equipped with a 3,000 lb. electri- 
cally operated Otis-Fensom elevator. 

The electric wiring in the building 
has been installed with the idea of 
providing full and ample lighting and 
convenience outlets of all classes 
wherever required. There are a total 
of 339 outlets in the building, and pro- 
vision has been made for the operation 
of four electric ranges at one time, 
together with a large number of other 
small appliances on the main floor. 
The show windows are lighted by 
means of X-ray Window Reflectors, 
while on the main floor four-in-one 
umits: shave been pro- 
let Hee OUMern-O1lICe spaces, 
seint- indirect units ‘are 


semi-indirect 
vided. 
Brascolite 
used. 


The building complete cost approxi- 
mately $71,000.00, and has been fin- 
anced entirely out of accrued surplus 
on operation. It provides sufficient 
space for expansion for a number of 
years to come, and is one of the re- 
cent additions to the many beautiful 
Walkerville Public Buildings. 

The building was designed and con- 
structed under the supervision of the 
Walkerville Hydro staff. All con- 
struction work, except electric wiring, 
was under contract, under the direc- 
tion of the Commission’s staff. The 
personnel of the Walkerville _Com- 
mission at the present time is Mr. J. 
M. Whiteside, Chairman, Mr. W. R. 
Woollatt, Commissioner, and Mr. C. 
J. Stodgell, Mayor. Mr. M. J. Mc- 
Henry is Manager and Secretary for 
the Commission, while Mr. D. B. Me- 
Coll is Assistant Manager and Ac- 


countant. 
*k * * 
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Giving Service on Electrical Appliances 


NE of the factors ef- 
fecting a retarding in- 
Hnences rons imereaced 
Salesvand tsevot  clec= 
trical appliances of all 
kinds is the difficulty 
(iiesiceH Nasrinicettina service. An 


iron, washing machine, vacuum 
cleaner, toaster, out of use is more 
than just a total loss to the owner. 
Disuse does not help to make the use 
of electrical appliances a habit. 
Automobiles have increased it pub- 
lie@tavor to. such an extent, because 


their constant use makes others desir- 


ous of having them. ‘The same thing 
applies to electrical appliances. 

When Mrs Jones< calls son, cher 
neighbor and hears about how won- 
derfully the washing machine works, 
she is likely to want one also. While 
on the other hand if she is told that 
the machine 1s out of order this is an 
influence which counteracts much of 
the constructive advertising and_sel- 
ling efforts of manufacturers and 
dealers. 

In a survey made in Brooklyn, it 
was discovered that seven out of ten 
electrical appliances owned, were not 
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being used. In every home there 1s 


an iron cord that needs replacing—an 
thar 16 ‘cracked==a 
tneren) peal 
these are small matters, BUT—they 


attachment plug 
loose connection here or 


keep the appliances out of use as 
thoroughly as if the trouble were far 
more serious. 

What is the reason for this: 

Lack of willingness of retailers of 
appliances to care for service work. 
The owner does not know to whom to 
Slight repairs to a cord often 
means a delay of several days. 

There is practically nothing in the 
way of servicing the usual electric 
household appliances that cannot be 
cared for easily, and it is going to re- 
main for the progressive retailer to 
capitalize on this work. 


20. 


PROFIT IN SERVICING 


Users of appliances will be more 
than pleased) tomieat simon wieselecti- 
cal dealer who announces that he is 
ready to handle service work prompt- 
ly, who will guarantee to keep the ap- 
pliances he sells in operating condition. 

Such a dealer can capitalize as this 
makes friends rapidly, and he is in the 
best possible position to sell 
appliances. 


more 


Suppose a user calls up about some 
difficulty with the washing machine. 
This gives him the opportunity of 
gaining admittance to the home — 
straightening out the trouble, talking 
about other electrical appliances, and 
possibly making sales. 

Arrangements can be made to 
a supply of small 


carry 
sich. AS 
fuses, and make a sale right then and 


ariicles 


there, or an electric waffle iron mav 


be introduced, or an electric ironer, 


toaster, portable lamp, fan, or other 
articles. In fact, a sale can be made 
more easily in the home than in your 
And the dealer has the ad- 


ditional advantage of having been re- 


SLOTE, 
quested to call. If there is something 
new that the dealer is handling he can 
introduce it when making — service 
calls: 

If every retailer made it a point to 
be sure that all appliances sold, were 
always in condition, he 
would increase his own business be- 
cause this would encourage others to 
buy, and—appliances used regularly 
wear out and make room for further 
sales. 


operating 


Appliances brought into the store 
should be cared for promptly and in 
When the 
housewife counts on having the laun- 
dress in on a certain day—she is badly 
inconvenienced if the iron which was 
to be returned is delayed. Vacuum 
cleaners are needed regularly, yet in 
one case that 1 know-of a retatler 
kept.a cleaner (sent for a cord repair ) 
three weeks. 


business - like manner. 


There is usually no rea- 
som tor.such meglectior the service 
end of the appliance retailing business. 

There scan never be the proper 
steadily increased use of electrical ap- 
pliances until this fact is recognized, 
and steps taken to provide this service 
which the public is so anxious to have. 
The purchaser has a right to expect 
satisfactory operation, and it is to the 
benefit of all interested in the selling 
of appliances, that satisfactory opera- 
tion is insured. 

Many will say that users often com- 
plain when there is practically nothing 
the matter. This is true of new users 


of most any product. Automobile 
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dealers, after selling a car to a person 
not having had one previously, are 
often called out the next morning and 
told that the old thing won't start. 
Sometimes they find that the new 
owner has forgotten to snap on the 
ignition switch—or that he is out of 
gasoline. At any rate the difficulty 
is invariably very easily remedied. 


If every retailer kept a record of 
purchases of that class of equipment 
that may need attention, he could gain 
considerable good-will by calling on 
these owners several times during the 
first two or three months. ‘This ser- 
vice would not be forgotten. It would 
be talked about and result in unsolici- 
ted purchases. 


How THE MANUFACTURERS CAN 
HELP 

It is needless to say that cheap ap- 
pliances made to sell on price only 
cannot be serviced profitably for this 
reason. First, because the low price 
reduces the profit and, second—be- 
cause the poor cord used, the cheap 
attachment plug, the poor assembly 
and material are bound to give the 
user trouble too frequently. 


Manufacturers should use the best 
grade of conductor cord and all con- 
nections to the attachment plug, and 
the appliance should be thoroughly 
made. Poor cord kinks, loses its flexi- 
bility, open circuits or short circuits, 
and causes the user no end of trouble. 

Portable type appliances should be 
fitted with good stout attachment plug 
caps, since during their use they are 
often pulled accidentally, with the re- 
sult that pieces chip off when they 
strike the floor. 


For Goop oF ALL 


Maker, jobber, retailer and _ sales- 


-man all derive benefit through the 


making of electrical appliances more 
useful and more satisfactory. This 
keeps them off the out-of-the-way 
shelves—keeps them handy for every 
day or every week’s use. Any com- 
ments reflecting on the unsatisfactory 
use of an electrical appliance should 
be challenged, investigated and some- 
thing done to counteract such influ- 
ence. 

Through the retailer giving service 
in a bigger way, such incidents will 
come to light and such opportunities 
should be welcomed, because they can 
be turned to advantage more often 
than not. There is nothing that war- 
rants a fellow patting himself on the 
back more heartily than to convert a 
dissatisfied user into a booster—and 
then on top of that sell him something 
more. 

In other words, service work 
be made the means of enlarging the 
retailers’ business. 

The Electrical Dealer and Contractor, 


October, 1922. 
> Be eet 
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Niagara Hydro Lines Loaded 
to Capacity 

Owing to the rapid increase in the 
power loads on the Niagara System, 
the Hydro-Electric Power Commis-~ 
sion of Ontario has found it necessary 
to notify the municipalities and cus- 
tomers supplied from that system, 
that their power demands must not 
ceed their present demands until the 
installation of the fourth generator 
unit has been completed in the 
Queenston plant. 
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The work of completing the instal- 
lation of the fourth unit is being 
rushed night and day. It is expected 
that this unit will be ready for ser- 
vice on or about December 1, and, 
barring accident, the Commission 
hopes to have sufficient power to sup- 
ply the requirements of the system 
during the peak load period of the 
winter months. 


The amount of power generated 


and purchased by the Commission at 
Niagara is now in excess of 525,000 
horsepower, 183,000 
horsepower, of which is being sup- 
plied by the three generator units in- 
stalled in the Queenston Generating 
Station. 

There has been an increase in the 
amount of power supplied on_ the 
Niagara system of over 100,000 horse- 
power since December, 1921. 


approximately 
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THE HYDRO LAMP 
THE HOUSE ORGAN 


All the samples of the November issue of this bright 
little bulletin are gone, and we have received subscriptions 


sufficient to make the issue a success. 


Many favorable comments have been received on the 
usefulness of this organ, and while some criticisms were 
forthcoming, the loudest critics are now loudest im their 


praise of our first effort. 


We want every town to distribute these to every cus- 


tomer and we 


also want this 


bulletin to outshine the 


wonderful Hydro Lamp—the bulb—so invite your con- 


structive ideas on improvement. 


If you are not now a distributor, get in on this big idea. 


HOW DO YOU LIKE OUR XMAS NUMBER? 
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Wash and Washers 


By R. K. HALL 


Buying an electric washing machine 
would seem, at first blush, to be a com- 
paratively simple matter, involving 
none of the embarrassing coimplica- 
tions that go with the purchase of, say, 
a herd of elephants or a farm in Ire- 
land. Pick out the machine that seems 
the sturdiest and most efficient in 
operation, you would suggest, pay fer 
it, and have it sent up to the house. 
That should be the end of the busi- 
ness. 

should: bes) But itisn t 
it isn’t even the beginning. 

Having decided to acquire an elec- 
tric washer, I began some weeks ago 
to visit agencies and to inquire into 
the merits of the different makes. 
And it was here that I struck the first 
snag. Every dealer proved logically 
and conclusively that his washer was 
the best, outdistancing all others by 
six or seven laps. 

At this juncture, the agent for the 
Snow Drift offered to send up his 
machine on approval and thus prove 
his contention. With a sense of deep 
reliep le accepted: 

In the meantime, however, the man 
who handled the Twentieth Century 
had persuaded my wife to let him in- 
stall that machine on trial. The two 
washers arrived within half an hour 
of each other. 

Without loss of time we tried them 
both out, using the grimiest clothes we 
could lay hands on. As a result, I 
voted for the Snow Drift, while my 
wife went into raptures over the 
‘Twentieth Century. ‘Three hours of 


Tn iact. 


comparative argument, terminating 
somewhere around midnight, did noth- 
ing to shake our first judgments. But 
the next day I underwent an abrupt 
change of heart when I discovered 
that a large hole had made its appear- 
ance in the back of a new and favorite 
shirt. I at once ‘phoned the Snow 
Drift agent, asking him to remove 
his contrivance immediately. 

The Twentieth Century now became 
our unanimous choice—until my wife 
found a baby stocking that had em- 
erged from the suds in almost the 
identical state of dirtiness that it had 
gone. ite Lbat settled) iis.etates = Ine 
side of ten minutes I ’phoned the agent 
to take it away forthwith. 

In spite of our discouraging experi- 
ences, the desire to own an electric 
washer had not dampened to any ex- 
tent. After some deliberation, we 
arranged to have the Speedy sent up 
fora trial, certain that by the: time at 
came both the Twentieth Century and 
the Snow Drift would have been 
taken away. 

That was where we blundered bad- 
ly. Each of the other two agents 
‘phoned shortly afterwards to say that 
he preferred not to remove his ma- 
chine for a week or so, but would send 
a demonstrator, who would give us a 
better idea of the capabilities and 
superiorities of his particular machine. 
When the Speedy was carried in, we 
had to move the other two washers to 
make room for it. 

Undoubtedly the Speedy washed 


clean. tedia- “more tham. that. iin 
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addition to removing every speck of 
‘dirt from its contents, it picked off 
every button with uncanny thorough- 
ness. It took a week to equip thal 
particular wash with its full quota of 
fasteners. We notified the company 
that a speedy removal would greatly 
accommodate us. 

In the course of a day or two, the 
Snow Drift demonstrator arrived. 
Although we were short of clothes for 
a demonstration, we borrowed a: tub- 
ful from the people across the road. 
In ten minutes the man proved that 
the torn shirt: was my fault and not 
the machine’s, and induced us to give 
the washer a further trial. Hard on 
his heels came the ‘Twentieth Century 
man, who demonstrated conclusively 
that mismanagement alone had been 
responsible for the uncleaned baby 
sock. He too pledged us to a further 
TESL. 

And now, inopportunely, the Her- 
cules agent appeared on the scene. 
Foolishly I had given him my name 
address when I examined the 
He wanted 

approval. 


and 
washer at the Exhibition. 
to deliver a Hercules on 
We told him we already had three in 
the cellar and couldn’t get rid of them, 
at which he waved his hand airily and 
observed : 

“Push ‘em to one side and try ours 
anyway. Once you've washed with 


never look at the others 


* 


it, you'll 
again.” 
The fellow laid some kind of en- 
chantment on us. He went away, and 
two days later a Hercules washer was 
unloaded at our door. It was now 
impossible to move about in the laun- 


dry without barking a shin or an el- 


bow against one of the four machines. 

My wife and I spent all our spare 
time in testing washers and making 
At first we were badly 
hampered in our researches by a lack 
of material to experiment with. AI- 
though we used everything washable 
from bath mats to potato sacks, we 
soon ran out of stuff. We invited all 
of our nearby friends to send in their 
wash, and, having exhausted that, 
went farther afield. Twice I toted a 
bundle halfway across the city from 
my mother-in-law’s, and finally I was 


comparisons. 


obliged to visit a distant cousin out 
in Weston, of whom I had long lost 
track. 

Generally we tried out the machines 
singly, but on several occasions we 
checked up on their respective per- 
formances by running them tandem 
or all four at once, a couple of two- 
way plugs making this possible. Dem- 
onstrators came and went so _ fre- 
quently the neighbors began to think 
we had started a boarding-house. 

And that is the way things stand at 
present. The four washers are still 
with us, the demonstrators insisting 
that> wes have not setven sinenue a 
In the meantime, we 
have seen a new machine—the Cas- 


thorough trial. 


cade—that has caught our fancy, but 
we hesitate to involve ourselves any 
further. 

If anyone can offer us any con- 
structive. advice—or, better still, a 
clothes—we shall ac- 


both 


hamper of dirty 


cept either or with genuine 


eratitude. 


—The Toronto Star Weekly. 


October 7, 1922. 
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Association of Municipal Electrical Utilities 


Minutes of Meeting of Executive 
Committee 


The meeting was called to order at 
the office of the Hydro - Electric 
Power Commission of Ontario, at 
2.15 p.m., on November 9th, 1922. 

Those present were, Messrs. M. J. 
Merienty-. resident... Hl scott, VW. 
ieReesor bt Yatess A. I Hicks: 
Pe Pie oicarete il a -Clojames., a... )), 
Mickler and S. R. A. Clement, Secre- 
tary. 

it was moved by Mr. Yates 
seconded by Mr. Hicks: 

That the minutes of the last Execu- 
tive meeting as published be taken as 
read and approved. 


and 


CARRIED: 

The meeting was called for the pur- 
pose of approving of plans for the 
Convention of the Association to be 
held at Toronto, on January 25th and 
Zothe 1923. 

A letter from the Secretary-Treas- 
Uber OlmtienGanadian >ection oi the 
American Water Works Association 
was read.\- It asked that the Execu- 
tive consider the proposal of holding 
joint sessions with that 
during the Winter Convention. 

NTs Scott) presented’ a report fromm 
the Papers Committee suggesting sub- 


Association 


jects for papers and discussions for 
the Convention. 

ttwas*moved™ by “Mr Scott .and 
seconded by Mr. Shearer: 

That the program of the Conven- 
tion be as follows :— 
Thursday afternoon: 

A paper on Merchandising by Mr. 
ey vew hamisdell, or 


b) 


the Burroughs 


Adding Machine Co., Windsor, with 
discussion. 

A discussion on Hydro Shops. 
I‘riday Morning: 

A paper on the Use of Electric 
Power by Waterworks Systems, by a 
member - or the Aimerican] Water 
Works Association, with discussion.’ 

A discussion on grounding of sec- 
ondaries to water pipes. 

Friday Afternoon: 

A paper on Measurement of Loads 
on Service Transformers, by Mr. C. 
FE. Schwenger, Toronto Hydro Sys- 
tem, with discussion. 

A paper on primary cut-outs for 
service on 2,000 and 4,000 volt cir- 
cunts, by Mra WB. Buchanan of 
EP. ©. of Ontario Isaboratories: swith 
discussion, 

CARRIED. 

Mr. Yates reported on behalf of 
the Convention Committee, presenting 
correspondence from Toronto Hotels, 
regarding Convention facilities. 

Moved by Mr. Yates and seconded 
Dyin OCotL. 

That the Prince George Hotel be 
made Hotel Headquarters for 
Convention, the Hotel to provide a 
Convention room at a rental and serve 
the Convention dinner at 6 p.m. sharp, 
at $2.00 per person. 


the 


CARRIED. 

Moved by Mr. Shearer and secon- 
ded by Mr. Reesor: 

That oi Adam Beck ibe asked" to 
address the Association at its Conven- 
tion dinner. 

CARRIED. 

Mr. Mickler, Treasurer, presented 


a report of receipts and expenditures 
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since January 1, 1922. This showed 
a balance on hand of $1,119.16. 

Moved by Mr. Shearer and secon- 
ded by Mr. Hicks: 

That the Treasurer’s report be re- 
ceived. 

CARRIED. 
The meeting adjourned at 3.45 p.m. 


Nominations for Officers 
for 1923 


*’l’hese names to appear on the elec- 


tion ballot. 


PRESIDENT 
Nee blieks sev (eV chlecmeske 
H. Martindale, O. M. Perry, W. E. 
Reesor, EH. V. Buchanan, H. H. Cou- 
zens. 
VICE-PRESIDENT 
OMe Perry ered welt cke a Bane 
JSketelaenievare oh PIGo MSs vim iey Ay | Aer 
Mcintyre, PAB. Yates (Re Ho otar- 
Ord er\t |p ebeeo a iwe ml Vartinicale: 
H. EF. Shearer, W. R. Catton. Ke Et 
liot, J..G. Archibald, E. J. Stapleton, 
J. KR. Mclinden= iG Res Coles He 
Reckoe,t.. ld. Couzensuk= Gotan 
SECRETARY. 
*S. R. A. Clement. 
TREASURER. 
*Geo. J. Mickler, *D. J. McAuley. 


DIRECTORS AT LARGE. 

"©. Fe Scott, cl. Bey ates tees 
Couzens...?h).- Vee Bachanans -Vaec, 
McIntyre, *E. I. Sifton, E. J. Staple- 
ton, MM. J; Wellenry Rie Stamey 
Eos Brown. HS-s Shearer, qe an 
Caughell, J. A. Foerster, V. B. Cole- 
man, Ij. M. Ashworth; J."Gs Arche 
bald, 1. J. Heeg; O. M. Perry, We =. 
Reesor, J) W. Bayliss,..C ah Colewens 
W. J.-Stewart, bo ConAdsert alan @. 
Fisk, “Wo Ro Catton, = Rugtinee Fatoncn 
J.2E. Skidmore, Jo ABS Phelps wing, 
Daylorz-ReE Nbyers..G oa, s@innie: 
Thomas Boone \es Gr a\acksonne emilee 
Martindale, R. Elliot, L. G. McNeice. 

District DIRECTORS 
Niagara District— 

Nod Vielntyires <a, ep ete bana. 
* | a0) sbleeo Hs eat icon. iy enna 
Bojataeamloyees @teccy ace Memirsveniae if (Gr 
Jackson, HF. Shearers Eee 
Chana, eRe Eoin Gast 
Georgian Bay District— 

*E. J. Stapleton, *J. R. McLinden, 
a Hy Gurney, | oAl sr oerstececen. 
Martyn. 

Central District— 

©. H, Scott, *W. E. Reesor, *G, E. 
Chase. “On eWalterss(C a Ga aiccren 
Eastern District— 

No nominations. 
Northern District— 
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ASSOCIATION OF MUNICIPAL ELECTRICAL UTILITIES 


The next Convention will be held at the 
Prince George Hotel, Toronto, on 
January 25th and 26th, 1923 


BE SURE to COME 
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The Oscillograph and Some of Its 
Practical Applications 


By PERRY A. BORDEN 
Assistant Laboratory Engineer, H.E.P.C. of Ontario 


HILE the oscilligraph 
is essentially a piece of 
laboratory equipment, 
it does not follow that 
its use is confined to 
the solution of labora- 
tory problems. On the contrary there 
is hardly an application of electrical 
energy, but the efficiency of that ap- 
plication would be or has been im- 
proved by the use of the oscilligraph. 
The testing engineer, even with the 
most complete equipment of indicating 
instruments, would in many cases be 
forced to grope his way, as it were, 
in the dark if the oscillograph were 
not available; and many problems 
which have long baffled electrical men 
with misleading results and contradic- 
tory conclusions have been easily and 
simply solved upon the application of 
oscillographic While, of 
course, this instrument finds its great- 


methods. 


b) 


est application in alternating current 
work, it may be said that it is helpful 


in any place where an electric current 
or voltage changes its value; and there 
are many direct current conditions 
where its use has proved invaluable. 
Whether it be in the shop of the de- 
sioner, im tie Central station On = on 
the premises of the power consumer, 
the oscilligraph finds uses limited only 
by the ingenuity of the user. 

It is unfortunate that the oscillo- 
graph has been burdened with a 
rather ponderous name; for that, 
coupled with its complex appearance, 
when equipped with its full comple- 
ment of accessories, naturally leads to 
the impression that it is a most com- 
plicated apparatus, comparable only 
with the Jacquard loom, the linotype 
on the printing ftelescaph.-=In~ fact, 
the oscilligraph is one of the simplest 
of all electrical instruments, and oper- 
ates upon a principle with which the 
perfectly 


electrical” Schoolboy, 1s 


conversant. If we imagine a direct 


current ammeter or voltmeter, having 
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its parts so light as to respond to 
every variation of current and make 
a record of that variation, we have in 
substance the oscillograph. 

While there are a number of differ- 
cnt operating principles used in oscil- 
lographs, that which is by far the 
best known is the “Blondel” type, de- 
Mr. M. A. Blondel, to 
whom belongs the credit of working 


veloped by 


out and describing in considerable 
detail the principles underlying their 
construction. ) Ghet pramciple- 1s thar 
of the D’Arsonval galvanometer, in 
which we have a powerful magnetic 
field, and in that field a loop which 
carries the current to be investigated. 
This will be understood by reference 
to” Pies Le 


arrangement of the elementary parts 


which shows the general 


of a well-known type. In a narrow 
gap between the poles N, 5, of a 
powerful magnet are stretched two 
parallel conductors s,.s, formed> by 


Figure 1, Diagram illustrating prin- 


ciple of operation. 


bending a very thin strip of silver al- 
loy back on itself over a small ivory 
pulley P. A spring, not shown in the 
figure serves to keep a uniform ten- 
sion on the strips, and a guide-piece, 
the bridge 
limits the length of the free portion 


similar to on a violin, 
to that part actually in the magnetic 
field.” sAtesmall mirrors ayiy Dbridecs 
across the two strips, but does not 
The effect 


a current through such a 


electrically connect them. 
of passing 
CAUSE RONG: (OlL shite 


strips to advance while the other re- 


Wibrator ) St tO 


cedes, and the mirror is turned about 
a vertical axis. 


Figure 2. Complete vibrator. 


A complete vibrator is shown in 
Fig. 2. Here is seen the strip passing 
over the bridges B, B, and around the 
pulley to its terminal T, T. ‘Tension 
is maintained by a helical spring in 
the small cylinder $, attached to the 
rod: «which carries the ivory. pulley. 
This tension may be adjusted by means 
of the knurled screw at the top of 
the vibrator frame, The mirror, Mis 
seen midway between the bridges. 
The actual dimensions of the strip 
are .007 in. wide, by .00075 in. thick. 
The mirror is of silvered glass, the 
The electrical 


sizé of .a.-pin-head. 


resistance of the vibrator circuit is 
about one ohm, and its normal oper- 
ating current in the neighborhood of 


one-tenth of an ampere, In use if is 


IE Ieee 1a 
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Figure 3. Unit of magnets and vibrators. 


generally protected by a_ gold-leaf 
fuse, having a resistance of approxi- 
mately seven ohms. 

The adaptation of the vibrator to 
currents or voltages beyond the ca- 
pacity of the strip is accomplished in 
the same way as in direct current in- 
struments, viz :—by shunting for large 
currents and placing in series with a 
suitable resistance for high voltages. 
Care, must of course, be taken to 
avoid trouble due to possible induc- 
tive effects of these external resistan- 
CessubUteon Circuits. OF Commercial 
frequencies, this is not a very difficult 
matter. The whole pane 
including the little im- 
suitably proportioned 


vibrating 
Muir cOrs wits 
mersed in a 


damping fluid, contained in a cell 
clamped between the poles of a power- 
ful electromagnet. The cell has a 
small glass window in the side so that 
a beam of light may be projected 
upon the mirror. ‘The one magnetic 
structure is made to house several 
vibrators,— usually three,— so _ that 
three distinct electrical phenomena 
may be examined simultaneously. 
The completed unit of magnets and 
vibrators is known as the galvano- 
meter. It is shown in Fig. 3. The 
four massive magnetizing coils are 
seen at the rear. The six small bind- 
ing: posts ear the aront are the ‘ter- 
minals of the vibrators; and the win- 
dows are distinctly seen in the fronts 
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of the cells. Close behind these 
windows, in the narrow gaps of the 
magnets, lie the vibrator strips, each 


carrying its mirror. 


While, technically, the galvano- 
meter constitutes the oscillogiaph, 
considerable accessory apparatus 1s 


necessary to render it usable. The 
most important requisite is, of course, 
the light source. This is usually an 
arc lamp supplied with direct current, 
and arranged with a train of lenses 
to direct its light upon the small mir- 
rors, and afterwards to focus, it as a 
point on a photographic surface or 
viewing screen. ‘This beam of light 
serves as a pointer to the galvano- 
meter, and emerges from the vibrator 
cell carrying all the vibrations which 
may have been imposed upon it by 
the mirror, due to currents flowing in 
the strip, and thus furnishes us with 
a pencil with which a record of the 
current changes may be written on 
a sensitized film or projected on a 
screen. As the mirror vibrates due 
to an alternating current flowing in 
the strips, the point of light is widened 
out to a band, and would appear upon 
the screen as a straight line. If, how- 
ever, the screen be made to travel uni- 
formly in a_ direction perpendicular 
to this line, the path of the light spot 
over the 


surface will the 


wave of the current in the vibrator; 


represent 


and if this current follows a harmonic 
law, the spot will trace a sine wave. 

In making photographic records 
with the oscilligraph, this screen takes 
the form of a sensitized film, which, 
wrapped about a drum, is caused to 
travel in front of a slit through which 
heht. 
In this way there is traced upon the 


passes the vibrating spot of 


film an exact representation of the 
movement of the vibrator strips, and 
hence a picture of the wave form of 
the current carried by them. This 
film, being developed and printed in 
the ordinary way, provides a perfect 
graphic record of the variation of the 
current through its cycle. 


As it is frequently desirable to view 
the wave without photographing it, 
there is provided a visualizing device, 
which makes it possible to examine a 
wave in the course of a test, and not 
waste time and photographic material 
making exposures of conditions which 
have no significance. This is accom- 
plished by interposing in the path of 
the light beam an oscillating mirror, 
driven by a small synchronous motor, 
sO. as. to sdeuectutne “beamzon. sola 
translucent screen, and at the same 
time to give it a motion perpendicular 
to that imposed upon it by the vibra- 
tor mirror. The combination of the 
two motions gives us upon the screen, 
a trace of the wave of the current in 
the vibrator; and the light being 
momentarily cut off by a shutter on 
the synchronous motor shaft during 
the return swing of the oscillating 
mirror, we see on the viewing screen 
a perfect picture of the wave form 
With a steady cur- 
rent and where accuracy is not highly 


of the current. 


important, it is a simple matter to 
trace the wave directly on a sheet of 
thin paper, and thus do away with 
the refinement of making a_ photo- 
graphic record. When a condition is 
which a photograph is 
desired, this is obtained by the simple 


obtained of 


expedient of throwing the synchron- 
ous mirror out of the path of the light 
and exposing the film for one tevolu- 
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tion of the drum. While the standard 
film used in the laboratories of the 
Hydro-Electric Power Commission is 
about one foot long, there is provided 
a special drum whereby it is possible 
to obtain protracted exposures as long 
as six feet; and there has been de- 
veloped by the Bureau of Standards 
in Washington a camera whereby the 
oscillograph may be made to produce 
continuous records as long as_ forty 
heen 

While the oscillograph in its ordin- 
aryetorm requires reat care in’ its 
manipulation to assure proper se- 
quence of events necessary to obtain 
photographic records of occurrences 
in electrical circuits, this being par- 
ticularly true in the case of transient 


conditions, such as those introduced 


by switching phenomena, there have 
been developed automatic devices 
which practically eliminate the per- 
sonal element, and make possible per- 
fect oscillograms under the most ex- 
acting conditions. One manufac- 
turer-has recently carried the devel- 
opment of the instrument to such a 
degree of refinement that he claims it 
can be connected into a circuit for 
investigating the phenomena atten- 
dant upon the operation of an oil 
mil esn@l lieing selnehutenvelea!— aiey 
months; and yet that upon occurrence 
of the condition which it is desired 
to record, the same relay that operates 
the breaker will start the oscillograph 
with such promtness that the eppar- 
atisee Wille Dewi ecorcings. betore ste 
switch contacts have separated. 


Figure 4. Oscillograph with specially wired table. 
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The complete oscillograph, together 
with the specially wired table used in 
the laboratories is shown in Figure 
4. "The galvanometer, -with the at- 
tendant optical equipment are con- 
tained in the boxlike structure upon 
the table. The Arc which applies 
the light beam is seen at the left of 
the picture, while the various switches 
and rheostats constitute the controls 
for operating the apparatus. The 
table, being portable, may be taken to 
any part “of the’ Laboratory, where 
are in progress. A smaller 
and more compact table, similarly 
equipped with control devices, and so 
arranged that it may be completely 
dismantled for packing is provided, 
together with a shipping case, for use 
when the oscillograph is to be sent to 
stations or other points outside the 
Laboratory. The whole oscillograph 
with its accessories may be quickly 
packed in specially padded trunks for 
shipping, and reassembled at the point 
of t6st ine Vervesmorietime, 

To give some idea of the variety of 
uses to which the instrument may be 
put, there are shown a number of 
oscillographic records, which have 
been taken from the Laboratory files. 
Figure 5. 


tests 


These are illustrated in 
Following are brief explanations of 
the conditions represented by the 
several oscillograms :— | 

No. 1. This represents an alterna- 
ting voltage such as would be found 
on any ordinary circuit. 

No. 2. Here are shown two waves, 
the smooth one, approaching in form 
the true “sine wave,” being the volt- 
age of an alternating current supply, 
and the other its distorted form after 
being transformed by a “freak” sys- 


tem of transformer connections. 

No. 3. This illustrates more volt- 
ages and currents in a set-up similar 
to that in the preceding film. 

No. 4. In this film are shown the 
results of endeavoring to triple the 
frequency of an alternating current 
system by means of a_ transformer 
arrangement. The supply voltage 
and the line current of 25 cycles per 
second, and the secondary voltage of 
75 cycles are shown. 

No. 5. The rush of current upon 
first switching a bank of transformers 
in on the system is shown here; and 
it will be noted that the amount of 
“overshoot” is not the same in the 
three lines. 

No. 6. Here is well represented the 
flow of current in a short circuit on 
an. electric railway system. The low 
frequency wave at the bottom of the 
film shows on a very small scale the 
voltage supplied to the rotary con- 
verter feeding the system. The com- 
mutator voltage is shown by the rip- 
pled line running along the top of the 
film. The zero of this voltage is the 
same as that of the supply voltage, 
but the=scaleaismuchlarcern. st will 
be seen that there is a triple frequency 
component of the original voltage re- 
maining at the direct current end of 
the machine. A close examination of 
the original film shows a still higher 
frequency upon this 
ripple, this being due to the commu- 
tator abarsio1. the converter. 
This test was made by throwing the 
circuit breaker in on the short cir- 
cuited line, and allowing it to open 
automatically. The growth of the 
current is plainly shown; it having 


B, 


reached an almost steady value when 


superimposed 


rotary 
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Figure 5. Oscillograph records. 
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the breaker operated after the lapse 
of seven cycles of the supply voltage. 
Upon the opening of the breaker, the 
decline of the current is noted, as it 
returns to its zero value, the process 
of extinguishing the arc occupying a 
period of a little over four cycles. It 
will also be seen that during the time 
of the short circuit, the D.C. voltage 
was slightly pulled down, returning to 
its normal value with the cessation of 
the current. 

No 7. This illustrates the terminal 
voltage of a Ford magneto. Owing 
to the peculiar shape of the field 
magnets, a very peaked wave is ob- 
tained. The clean-cut waves are those 
occurring between ignition periods, 
while the serrated portions of the 
curve show how the voltage is dis- 
turbed by the action of the vibrator 
and coil as a load on the generator. 


No. 8. The waves shown on _ this 
film are the terminal voltage, the 
voltage of one coil, and the star 


voltage of an old type of generator. 
“Tooth ripples” are very evident. In 
modern types of machines these rip- 
ples are practically eliminated. 

No. 9. The terminal voltage of a 
generator 1s together 
with the triple frequency existing be- 
tween ground and the star ,oint of 


here shown, 


the winding. 


No. 10. The usefulness of the oscil- 


lograph in repair work is suggested 
by this film. 
ger insulation testing set should de- 
liver a direct current with a slight 
ripple. The 


The generator in a Meg- 


was ob- 
tained from a Megger having a de- 


wave shown 
fective armature. 

No. 11. This film was taken to ex- 
amine conditions attendant upon the 


operation of a 2,400 volt fuse. Two 
fuses were placed in series on op- 
posite sides of. the. circuit, and a 
breaker closed between them. ‘The 
change of voltage and the rush of 
current are well shown. It will be 
noted that this particular type rup- 
tured the current.in one cycle. 

No. 12. This interesting film shows 
the rush of current through a tung- 
sten lamp, upon closing the circuit. 
The test was made with direct cur- 
rent; but a 25 cycle timing wave is 
added. It will be noted that the 
initial rush of current is nearly eighty 
times the normal value. ‘This, of 
course, is due to the comparatively 
low resistance of the metal filament 
when cold. This is characteristic of 
all metal filament lamps, but the rela- 
tive value of the initial current varies 
considerably with different types and 
ratings. The lamp upon which this 
test was made was of the gas-filled 
variety, rated--at 1000S watts 15 
volts. : 

No. 13. Here are shown the applied 
and derived. voltages of a mechanical 
rectifier, of the commutating type. 
An oscillographic study of the recti- 
fier under different conditions of op- 
eration is most interesting; and such 
tests have brought to light some sur- 
prising and important facts in the 
rectification of alternating currents. 


No. 14. By connecting the oscillo- 
graph to the circuits of a telephone, 
it is a simple matter to observe and 
photograph voice as repre- 
sented by the currents in the line. 
This current shows the wave corres- 


waves, 


ponding to three pronunciations of 
the letter “a.” “To the--fadio.. fan” 


the question of the possibility of ob- 
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taining records of the carrier waves 
used in wireless communication is 
naturally suggested. It may be said 
that the ordinary form of oscilli- 
graph is quite unsuited to this type of 
work. The abnormally high frequen- 
cies of these currents make it highly 
improbable that they could be made 
to pass through the loop which con- 
stitutes the vibrating element; and 
even if they could be made to follow 
the strip, the inertia of the moving 
part would prevent its vibrating with 
sufficient frequency to obtain a record 
of the wave. In general, it may be 
said that any frequency not above the 
range of the human ear may be suc- 
cessfully recorded on the oscillograph, 
but that for higher frequencies it will 
be necessary to resort to some means 
wherein the moving part is devoid of 
inductance and of inertia. 

The oscillograms which have been 
described above are but a few of the 
hundreds which have been made by 
the Commission’s Laboratories; but 


they will serve to give an idea of the 
unlimited variety of applications of 
the instrument in electrical work. 
Conditions which would otherwise 
baffle the investigator may by means 
of the oscillograph be graphically re- 
corded in a form which is easily inter- 
preted, and may be studied at leisure, 
and frequently compared with similar 
records which have been elsewhere 
obtained. Thus it will be seen that 
by means of the oscilligraph, there is 
opened up a whole new field of infor- 
mation for the investigator who de- 
sires to get at the causes of the multi- 
plicity of occurrences which may take 
place in the electric circuit. What 
the microscope is to the biologist, the 
telescope to the astronomer, or the 
spectroscope to the physicist, such is 
the oscillograph to the electrical en- 
gineer; and with this oracle at his 
command, he may well say with the 
much advertised owner of Brittanica 


“Now, ask me anything.” 
ae Poe Tk 
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THE HYDRO IRON 


Guaranteed For Five Years 


Every Hydro Iron, bearing the Hydro Name Plate, is guaranteed 
for Five Years; that is, One New Element will be supplied within 
Five Years of date of purchase upon return to the Hydro of the 


guarantee tag properly filled in. 


Buy Hydro Irons 
QUANTITY PRICES ON APPLICATION 


RE-SALE PRICE $5.75 


348 DTeEY OBO le Fe Ta aN. 


TTPTTATUTUDAEDETA EATEN ATTRA TATU SEEAUUTATTA TEVA TEADTUPRUATEUOU ETAT UT PROUTTOOUTNTUNTTON TINT ROTTOSISTORELTSUTITORTUTOUESITTUIEITUO EGER OTOOT CCC CURSOR ULL 


Lypro News ITEMS 


Central Ontario System 


The Ornamental street lighting in 
section of ‘Trenton is 
the 


the business 
completed on the west 
river, and was put into operation for 


the first time on November 3rd. 
*« x *K 


side of 


A line extension to serve consumers 
on Stanley St., Bloomfield, has been 
erected. 

SIGS “Sse 

The replacement of the old poles in 
the business section of Main St., Pic- 
practically completed. 
clears... Up 


ton, has been 

This 

dangerous transformer poles. 
et RT 


construction some 


A strong canvassing committee is 
working in Haldimand Township fol- 
lowing a public meeting at Grafon, on 
October 26th. 


Construction of a rural line to serve 


: anes 
Cataraqui Village, Kingston ‘Town- 


ship, is under way. It is probable 
that this system will be greatly ex- 
tended next year. 


k 


we 

aay 
va 
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Eugenia System 


Che reconstruction of the Distribu- 
tion System in the Hamlet of Eugenia 
was commenced on Oth 


1922. This system is to be operated 


November 


In connection with the Flesherton 


System, the consumers having signed 
standard rural contracts on the basis 
OL ruraledrstrct mates. F 

The village will be placed in opera- 
tion under the new conditions on De- 
cember Ist. 


The Municipality, of “Hanover “4s 
contemplating the installation of a 
Water Works 


water from Rhul Lake, and proposes 


new System, taking 


using electric power for the purpose 
of operating the pumping units. 
Niagara System 
The 


municipal waterworks pumping. sta- 


new sub-station at Petrolia 
tion is being put into operation about 
the end of November. This station 
is located near Perch at the south end 
of Lake Huron. The plant has been 
operated for the past twenty-five or 
thirty years by a steam plant, which 
The better 
of the two engines will be retained 


is now nearly worn out. 


as a standby service. 
Her LOE ok 


Arrangements have recently been 
made to increase the transformer ca- 
pacity at various towns on the Essex 
County System; among these are Es- 


sex, Amherstburg and Leamington. 


a eee 
The Commission’s new outdoor 
type sub-station at Grimsby has been 
put into service recently. ‘This sta- 
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tion will supply a number of power 
the district, together 
with the rural power district now be- 


consumers in 


ing constructed in this section. 


The Commission has put into oper- 


ation recently the new 110,000 volt 


outdoor type station at the east end 
of Hamilton. This is the first out- 
door type statiom tor 110.000. volts 
constructed by the Commission. The 
capacity of the station at the present 
15,000. kilowatts, and . the 
Hamilton lines have been arranged so 
that the entire load of.the Hamilton 
Hydro-Electric System can be hand- 
led from the east end 
necessary. 


time? 718 


Station 1 


K ok *K 


The Toronto Hydro-Electric Sys- 
tem has recently taken over the oper- 
ation of the distribution system of the 
Toronto & Niagara Power Company, 
and arrangements will be made to 
gradually combine the two Systems. 
Arrangements may be made to have 
York Township Hydro-Flectric Sys- 
tem and Scarboro Township Hydro- 
Electric System take over that part 
of the Toronto & Niagara Power 
Company’s lines located outside of the 
city limits. 

Sad Cb ke 


Rideau System 


The manufacturers in Perth, Smith’s 
Falls and Carleton Place have formed 
themselves into an Association to in- 
vestigate the possibility of getting a 
reduction in power costs. Several 
meetings were held, and the situation 
has been The Commis- 


sion’s representatives were present at 


discussed. 


some of these meetings to give such 


in connection with the 
finances of the system as is known at 
present. A committee of the Associa- 


information 


tion visited the Commission to present 
their problem to it. 

Owing to the increased demands 
upon the system, there was some con 
sideration given to the adequacy of 
the. water flow at the High Falls 
Plant. In order that there would be 
no risk connection, the 
plant at Carlton Place was started, 
and will be operated until it is defin- 
itely determined that the water stor- 
age is ample to carry on through the 


rom in this 


winter season. 

The Grenville Crushed Rock Com- 
pany has closed down for the winter 
season. During the latter few months 
it has been taking its full amount of 
power initially contracted for. There 
is some possibility of the Company 
increasing this load next year. 

iver: are 


Severn System 


Arrangements are being made to 
install three 300 kv-a. transformers 
now in Collingwood, at the Penetang 
Substation.. This change is required 
on account of rapid increase in load 
in this municipality. 

The Municipality of Beaverton has 
recently made a contract with the 
Canadian National Railways for 70 
h.p. off peak load for charging a stor- 
age battery car which will operate 
between Beaverton and Toronto. 

Jee gee 

The municipalities of Uxbridge and 

Port Perry received power for the 
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first time on September 29th, 1922. 
‘The distribution systems have been 
entirely rebuilt at a considerable sav- 
Both 


municipalities are already using power 


ing from original estimates. 
more than 50% in excess of estimates 


on which rates were based. 
* Ok Ok 


St. Lawrence System 


Lancaster is 
being constructed to supply residents 


of South Wancasten onthe tural basis: 
Kk * OK 


An extension from 


Extensions are being made to the 
Martintown Rural District to supply 


additional consumers in the Hamlet 


of Williamstown. 
kr SRE aie 


An additional power load has been 
obtained in the Town of Alexandria, 
and it is expected that a further ad- 
ditional power load will be obtained 


during the coming winter. 
ON ry) ook 


The Eugene F. Phillips Company 
started production in their new mill at 
Brockville on the Ist of November. 
They are now rolling copper rod and 
strap copper for use in their Montreal 
plant. 


TUCO 


The WHY of HYDRO LAMPS 


A resolution passed unanimously by the Merchandising 
Committee of the A.M.E.U. at a meeting held on August 29, 


1921, reads- 


‘“That the Hydro Commission take steps to secure 
Hydro lamps of all types and sizes with a longer 
life, more suitable to conditions in Ontario, and 
built to Hydro-Electric Power Commission’s 


Specifications’’. 


The Hydro-Electric Power Commission has acted upon 
this resolution and has today on the market the “HYDRO 
LAMP” bearing the well known Hydro trade mark. It remains 
now for the Municipalities who asked for this lamp to get 


behind the product and push it. 


EVERYBODY SHOULD BUY HYDRO LAMPS 
WITH THE 1500 HOUR GUARANTEE 
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The A.M.E.U. Convention 


This Association will hold its next 
Convention at the Prince George 
Hotel, Toronto, on January 25th and 
Zot 102s a nawicing -the “hotelster 
Convention headquarters, it is hoped 
to arouse an even greater interest in 
the winter convention than has been 
shown heretofore, and at the same 
time tend towards smoother working 
of the convention and convenience for 
the delegates. 


The preceding number of the Bul- 
letin contains an outline of the pro- 
The 
subjects are of importance to all elec- 
trical utilities. 


gram of papers and discussions. 


The utility represen- 
tatives should, therefore, make every 
eliort tO be. present. and sattend a)! 
sessions, Adter the delegates have 
received the advance copies of the 
papers, they should read them -care- 
fully, and come to the Convention 
prepared to help in the discussion. 
The discussions form the most im- 


portant part of any convention. 


The success of any organization de- 
pends upon the support it receives 
from its members and also upon its 
ofticers.: In the elections: the 
bers have the opportunity of stating 
who those officers shall be, and this 
is a duty that should not be neglected. 
The list of the nominees for the vari- 


ake me 


ous offices is given herein. The mem- 
bers have therefore, an opportunity to 
study it and’ diseuss -the merits of 
various candidates among themselves. 
They should come to the Convention 
prepared to vote to give the Associa- 
tion an executive that will be the best 


available. 
a 
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Early Difficulties 


We have shown how as a result of 
the combined action of a number of 
the Hydro - Electric 
Power Commission was formed. This 


municipalities, 


was the turning point where prelim- 


inary investigations ceased and real 
action commenced. Corporations that 
had up to this time undisturbed con- 
trol of the distribution of electrical 
power in certain sections saw that they 
were about to be faced by real opposi- 
tion, and must if possible retain their 


monopolies. 


We saw how Toronto was the key 
the Hydro 
As would be expected a very 


municipality to whole 
scheme. 
determined opposition was developed 
to prevent Toronto from entering into 
the new formed partnership. The 
story of the struggle in Toronto, as 
also of a similar contest in Hamilton 
is given herein. simular battles were 
fought in a number of the other muni- 
cipalities which were of less magni- 
tude, but all resulted in the principle 
of municipal ownership being vic- 
When the 


had shown their determination to take 


torious. municipalities 
into their 
hands, most companies entered into 
negotiations 


the electric utilities own 
with their respective 
municipalities, and sold their systems 
to them. The Dominion Power and 
Transmission Company and the To- 
ronto and Niagara Power Company, 


however, continued operation in their 


respective fields in opposition to the 
new municipal systems. 


In Hamilton, St. Catharines, Wel- 
land and Brantford, we see subsidiary 
companies of Power 
and Transmission Company still oper- 
ating. 


the Dominion 


The municipal system in each 
of these places shows a very healthy 
growth, and to be in sound financial 
condition. The numbers of consumers 
served are in each case beyond those 
formerly served by the companies, vet 
we do not hear any reports of any of 
these companies becoming insolvent. 


Similarly in ‘Toronto, the Toronte 
and Niagara Power Company con- 
tinued to work with the local Hydro 
System as opposition, and when its 
system became the property of the 
City of Toronto.recently, it was as a 
going concern and not as an insolvent 
company, 


In all cases the opposition by the 
local Hydro Systems worked to the 
When the 


companies found that they could not 


benefit of all consumers. 


sweep back the tide of public owner- 
ship of electrical utilities, they im- 
mediately reduced their 
basis where they could compete with 


Fates. Oe ed 
the municipal systems. In spite of all 
their efforts to prevent the delivery of 
electrical power at lower rates, people 
who voted against and opposed the 
acquiring of municipal systems have 
failed to raise any objection to paying 
smaller lighting and power bills. 
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History of the Hydro-Electric Power 


Commission 
NO. 3 


The Struggle for Municipal Ownership 
By E. B. BIGGAR 


The Situation at Hamilton 


y © early as 1897, the 
i Dominion Power and 
ib A tansmission © om- 
Vf L pany transmitted power 
Vda iromer a pointe: Near 
DeCrew’s. Falls to 

Hamilton, 35 miles. The installation 


consisted of only one penstock oper- 
aun iwo units of 3,000 %h.p. in all, 
but it was the greatest feat in long 
distance transmission at that period 
east of the Rock Mountains and re- 
quired types of machinery not hither- 
to used. The highest voltage then 
used was 10,0CO, but this company 
mucedenit sto. 20,000. volts. “Water 
drawn from the Welland Canal at 
Allanburg was at first carried by a 
viaduct over the Beaver Dam Creek, 
but by a happy thought’ of the en- 
gineer, 800 acres cf land were pur- 
chased and converted at very small 
expense into a storage dam contain- 
ing several small lakes, some of them 
AO feet deep, and the power was then 
Oprimaplemwathy a. tall Of 2059 feet. 
This gave seven units, with a total of 
o2000trp, and' made one of the 
most economical installations on the 
continent. It was this advantage 
which enabled the company to give 
attractive prices to the citizens of 


Hamilton, Grimsby and other places, 
and yet make such profits as to en- 
able it to acquire control of the light 
and power services of Hami!ton, 
Brantford, Oakville, etc., and of the 
radial electric 
centring in Hamilton, some of which 
have been independently started with 
steam power. ‘These amalgamations 
were the more easily accomplished as 


system of railways 


the men in one company were share- 
holders in the other companies. It 
was alleged that the Hamilton 
Cataract Power Co. could generate 
profitably at $4.50 per h.p., and con- 
sequently it was hardly expected that 
the Commission could offer much ad- 
vantage in prices to the citizens of 
Hamilton and Brantford, to “which 
city the Hamilton Cataract Co. had 
also extended, obtaining a. franchise 
for both the lighting and power ser- 
vice, and for the street railway and 
the electric line to. Hamilton. The 
scope of this financial 
ramifications may be seen from the 
fact that, stage by stage, it obtained 
control of fourteen companies en- 
gaged in public utilities in and around 


company’s 


the Niagara Peninsula, among which 
were: The Hamilton Electric Light 
and Power Co., The Hamilton Street 
Railway Co., Hamilton and Dundas 


Street Railway  Co., © Hamilton. 
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Grimsby and Beamsville Electric Rail- 
way Co., Brantford and Hamilton 
Electric Railway Co., the Western 
Counties Electric Co. of Brantford, 
the Dundas. Electric Railway Co., 
Lincoln Electric Light & Power Co. 
of St. Catharines, the Welland Elec- 
trical Co. of Welland, and the Hamil- 
ton Radial Electric Railway Co., ex- 
tending to Oakville and originally de- 
signed to go through to Toronto. 
With the mastery of public services 
for these cities and towns, and the 
monopoly of primary power at such 
low costs, the company, could have 
supplied Hamilton and Brantford at 
unprecedentedly low rates and yet 
have a good surplus. Yet when the 
Commission came into the field, the 
citizens of Hamilton were paying ten 
cents per kilowatt hour, the com- 
mercial users fifteen cents per kilo- 
watt hour, besides a meter charge, and 
the city was charged $84 per year for 
No reduction was 
were asked from 


eachne arc, lamp: 

made till tenders 
the Commission, which estimated the 
cost of arc lamps at $43 a year. Then 
the company dropped the price to $47 
a vear, but fixed up a five-year con- 
tract with the-city.  Watem the. city 
asked for tenders for power for pump- 
ing and sewage, and when the Com- 
tender was found to be 
$17.50, compared with $45 from the 
Company, the latter came back with 


mission’s 


an offer to supply any municipality 
ten cent. below 


the rates of the Commission, what- 


with service at per 


ever those rates might be. The logic 


of this experience was not lost upon 
the citizens of Hamilton, and in 1911 
it was decided by vote of the rate- 


payers that when the contract with 


the company expired the city would 
get its power from the Commission 
and own its own distribution system. 
The sum of $505,000 was voted for 
the purpose, and in the face of in- 
junctions and other legal actions de- 
signed to thwart the new policy, the 
city hydro system was adopted in 
lanuarye O17. 
in 1913 with only five customers of 
all’classes ; now it» has 10Ge7meus: 
tomers for domestic lighting, 2,021 


It began operations 


customers in the commercial class, 
and 629 customers for electric power. 


ok *k ok 


Toronto’s Struggle for Self 
Government— The Power 
and Lighting Problem 


The situation of Paris or Verdun 
during the great war did not more 
truly determine the issue with Ger- 
many than did that of Toronto on 
the power problem during the for- 
mative years of the Hydro-Flectric 
Commission. In 


vain would other 


Ontario cities have raised the cry 
“they shall not pass,” if Toronto had 
surrendered to the trained hosts that 
knew so well how to use the public 
revenues to defeat public control. If 
Toronto had fallen, as Paris did in 
the first war with Germany, genera- 
tions would probably have passed be- 
fore the municipalities would have re- 
covered the control of their own civic 
functions, and then only after wiping 
out the entail founded on the system 
of public taxation for private profit. 
At the time Toronto was consider- 
ing the establishment of a distribu- 
system for 
Electric 


tion electric the 


Light 


power, 


‘Toronto Co. had 
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bought off or killed off all opposition 
and held a monopoly of electric light- 
ing and power in the city. It had 
started business as an arc lighting 
company and, in its agreement with 
the city, undertook to lay its wires 
underground and not to amalgamate 
with any other company. It respected 
these conditions by absorbing the 
business of an incandescent lighting 
concern and so getting the use of the 
incandescent 
wires. 


overhead 
The city, instead of stopping 
the violation of the agreement, allow- 
ed time to pass, during which the 
company extended its overhead wires. 
ieewase only ine 1911) that’ the: ‘city 
brought action and not until 1916 did 
the case reach a decision in the Privy 
Council upholding Toronto’s  con- 
tention, but evet then only in respect 
to those. areas since annexed to the 
city. 


concern’s 


When the company was organized 
Mm 1633 it had a paid-up capital of 
$175,000, and in 1907, after twenty- 
four years, had an authorized capital 
of $4,000,000, with a yearly income 
Of p',059:/716 and a‘’clear profit of 
$387,790. Its dividend was 8 per 
cent., and, allowing for the reserves 
which it was laying by, it was earning 
ieperrceit: per year, In 1389 it had 
secured a thirty years’ contract with 
the city, renewable for further periods 
of twenty years in the event of the 
city not purchasing. The company 
had started operations with a steam 
plant, the cost of generating being at 
the time $55 to $60 per year per h.p., 
but about 1906 was receiving power 
from the Electrical Development Co. 
at Niagara Falls, over the lines of the 
Toronto and Niagara Power Co., with 


both of which it was affiliated by 
shares held in common and by inter- 
locking directorates. The same group 
were in control oi the Toronto Street 
Railway Co., as well as of the com- 
pany holding TOtne thie 
radial railways reaching east, west 
aticeomn om. tiescity.  “lnirerlocked 
with these was a holding company 
known as the ‘Toronto Power Co., 
which had acquired rights, the exer- 
cise or lapse of which might have the 
effect of avoiding some of its obliga- 
tions to the city. The Toronto Elec- 
tric Light Co., besides a rapidly grow- 
ing power and lighting business, had 
the latent influence of several hun- 
dred city shareholders numbering 
men in high social and business posi- 
tions, lodn and financial companies 
and philanthropic organizations. Its 
influence had been strong enough to 
defeat a by-law submitted in 1895 to 
establish a civic lighting plant, and an 
attempt made in 1897 to get fresh 
estimates had come to nothmng. In 
1900 when the report of the Toronto 
Beardoltchrade “stirred= publics. 
terest another ineffective aitempt was 


franchises 


made for action by the city council. 
Public discussion, however, was ac- 
complishing something, and the press 
on the whole was favorable to munt- 
cipal operation or ownership, or both, 
of electrical distribution systems. 
Each of these companies obtained 
investors who put their money in, ex- 
pecting profit, so that omitting the 
holding company here was a system 
providing four stages of profit-taking, 
in each of which the profits would 
come from public. 
Four toll gates were erected between 
the people and the source of profit. 


the consuming 
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\With such a combination of fin- 
ancial, transportation and other in- 
terests arrayed against it, and with 
the the Legislature 
seeking to embarrass the Government, 


Opposition 1n 


it seemed a forlorn hope to establish 
any public service under municipal 
When at last the Com- 
mission was able to offer Toronto an 
estimated rate of $17.75 per h.p. per 


ownership. 


year, the manager of the lighting com- 
pany authorized the statement that 
they had a rate with the Electrical 
Development Co., which would en- 
able them to supply the city at $8.75 
and would only require the city to 
pay tor the power At sed. nthe 
hope of reaching an agreement for 
taking over the company’s plant and 
transmission lnes negotiations were 
started by the Government, but drift- 
ed along while preparations were be- 
ing made for the transmission lines 
from Niagara to Toronto. The hand 
of the franchise holder was meantime 
felt in Toronto from many unexpect- 
ed quarters. No doubt the affiliated 
interests chuckled when the Grand 
Trunk Railway Co., for purposes of 
its own, stepped in and expropriated 
enough land in the environs of To- 
ronto to block the transmission line. 
An appeal was made to Ottawa but 
the Dominion Railway Commissioners 
upheld the railway company, thus 
causing months of delay, till another 
route of entry was found along the 
lake front. 

Articles appeared in some of the 
journals friendly to the private in- 
terests warning the public of the 
menace to hfe from the untried high 
voltage, and to further advertise these 
warnings, agents went out along sec- 


tions of the line from Niagara incit- 
ing the farmers and others to ask high 
prices for the right of way and to 
bring actions for damages against the 
Adroit en- 
deavors were made in the same papers 
to convince the public that if Toronto 
wished to own its own services a pro- 
ducer-gas plant would be the besi 
The affiliated com- 
panies did not themselves act on this 
belief in producer gas. The Toronto 
and Niagara Power Co. had obtained 
an 80 ft. right of way from Toronto 
to the I’alls, ample to provide not only 
for- all transmission towers, but 
enough space for a double track high 
speed railway which would give a 
new connection with New York and 
round out the radial lines by which 
they would become masters of the 
suburban traffic with Toronto. At the 
Niagara end they had’ bought 530 
acres of land along the Chippawa 
stream upon which they could build 
industries that would 
their production interests. 
Knowing with what veneration the 
Iniperial Privy Council upheld vested 
interests, it was hardly to be wonder- 
ed at that the offers made by the city 
to take over the plant of the Toronto 
Electric Light Co. were rejected 
rather light-heartedly. The directors 
of that company no doubt thought 
they had correctly taken the measure 
of the city council, for they had some 
years before: this: saduced stew city 


city and the Commission. 


source of power. 


consolidate 


assessor to become the general man- 
ager of the Street Railway Company. 
This gentleman, had been for years 
an alderman and for four years was 
Mayor during a time of controversy 
with the Company. No other tried 
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servant of the city possessed so much 
of the kind of information these com- 
panies wanted as he. 


At a “conterence in 1908 between 
ancomimittee Of ithe city council and 
the directors of the lighting company 
to discuss terms “oi sale, it- appeared 
Tome aciiy 6 arepresetiiatives that thie 
company was disposed to deal only 
on the basis of a capitalization of its 
future prospects calculated on its 
“We are not be- 
fore you to offer our property for 
sale,’ jauntily declared the company’s 
legal counsel at 


existing high rates. 


tis, Conterence, 
erater tae City is i the market-as a 
buyer. “If 1s impossible to make an 
Oller when “as, a matter of fact the 
property is not for sale.’ He boasted 
motenavine 2 contract which, if’ not 
annulled by the city’s purchase on the 
company’s terms, would be perpetual, 
and having already 9,000 customers 
for power and light, they were pre- 
Patjcasio. Meer the citys) competition, 
Demme (sure that most of. their cus- 
tomers would remain with the com- 
pany. Moreover, the company: had 
such a good contract with the Elec- 
trical Development Co.—though he 
declined to disclose the figures—that 
they could afford to reduce the rates 
at once by 20 per cent. and still have 
a profit. 

After long discussion the city offer- 
ed to pay $125 per $100. The com- 
pany would accept no less than $160, 
and the city went no further towards 
purchase. In 1919 the stock was 
quoted at about $44. 

The city council had approved the 
provincial hydro-electric policy in 
1907; legislation authorizing the city 
to make a contract passed in the same 


year, and in 1908 the council submit- 
ted a by-law to spend $2,750,000 in 
building a distribution plant, and the 
by-law was carried by a majority of 
15,048 to 4,551. ‘The first installation 
of the Toronto plant was sufficient for 
10,000 h.p., it being understood that 
extensions would be made when the 
operation of the initial system proved 
a success. ‘[his’ success having been 
shown, a further issue of city de- 
bentures to the amount of $2,200,000 
was made for the extensions, and 
since then investments in other exten- 
sions have been made. 

The. ‘actual outcome. of Toronto's 
enterprise can be studied by the ac- 
companying graphic statistics con- 
denced iromethe wreporteot the: cy 
commission, and brought down to the 
end of the calendar year 1919: 


In 1912 the Toronto Electric Light 
Co. had 19,000 customers and in 1914 
these had increased to 22,000, since 
which date the company has ceased 
ta publish its figures. At the end of 
1911, comprising its first nine months, 
the municipal system had less than 
4,000 customers, at the end of 1914 
these had exceeded the private com- 
pany, being 31,500. At the end of 
1915 there were 38,834, and at the 
end of 1919 there were approximate- 
Ty03,750; MAt therend of the tirst full 
year of 1912 there was a surplus of 
$226,199 over operating expenses and 
mamtenamcerand= aonet® surplus wot 
Sly, Doo, “ates 


fund charges. 


meeting the sinking 
Had the business been 
conducted as a joint stock company, 
the surplus would have permitted a 
dividend of 5 per cent. this year; but 
the principle on which the Commis- 


sion Carries on its trust is that when 
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the point is reached where surpluses 
are made beyond the provisions for 
the sinking fund the balance shall be 
restored by reducing the rates to the 
public, The ‘surplus in 1913 
equivalent to a dividend of 7% per 
cent. on the cash invested, and the 


Was 


city gave a service im electric light 
and power cheaper than any city of 
Pa aiare 
first year and a half the amount of 
power used was approximately 6,000 
h.p., in.1919 it was about 60,000 h.p. 

Before the Hydro-Klectric system 
came into the field, the Toronto Flec- 
tric: Licht ‘Co, schargced oe ypermuiay, 
hour for residences, 8c., 10c. and 12c. 
for commercial hghting, and 224c. to 
Ce aLor he rates: of <the 
Hydro System in 1914 were reduced 
to. Such a4, “pomiy fiat! the 
revenue obtained was 4c. for resi- 
dence, 2.85c. for commercial lighting 
ATIC ahd PC eat O 


similar size on the continent. 


power. 


average 


power users. These 
average rates being equal to $20 per 
hop wpcr yest. 

The “Toronto, Blectricasljicht, (Co: 
appears to administered 
efficiently during the years of its com- 


have been 
petition with the municipal system. 
It had all the advantages of its pre- 
vious experience, and it had the spe- 
cific advantage of having wired and 
installed the connections with all the 


big buildings, many of which it’ still 


li:,has had a, far feldvand 
an equal opportunity to obtain the 
new business due to the city’s growth. 
Therefore, the claim that public 
ownership is uneconomical and_ pri- 


1etains. 


vate ownership superior in efficiency 
has met a straight challenge here, and 
judgment may be rendered upon the 
results. 

We may speculate on what would 
have been the effect on the whole 
movement for public ownership of 
hydro-electric power in Ontario had 
the monopolist group in the first few 


es abs reduced its 


‘The 
Toronto company had itself boasted 
that it could afford to reduce its rates 
20 per cent. and still make a profit, 
but it sent no peace embassy to meet 
its opponent. It might have given as 
an acteor Srace (ne medtctommerailer= 
watds had to. yield fomthe terce zor 
competition. It is possible that had 
this act of grace been manifested at 


years century, 


rates to a reasonable margin. 


the right time this group would to-day 
have remained the benevolent despot 
of power supply in this part of On- 
tario. Ihe historic fact 1s that. the 
company did not make much use of 
its opportunity, but left the munici- 
palities to put into living practice the 
ideals which the private company 
might have striven for, if not attain- 


ed to. 


~-Copyright, Estate of E. B. Biggar. 
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Electrical Service in Rural Districts 


HIS subject has aroused 
considerable interest in 
almost all parts of On- 

tario, especially in 

_ ‘those districts adjacent 

Omics, Commission s 

In some parts of the United 
States problems have come up con- 
cerning giving service in rural dis- 
tricts,and endeavors have been made 
by The State Public Service. Com- 
missions to lay down rules to govern 
the utilties in this work. ‘The orders 
of The Oregon Public Service Com- 
mission and of the Railroad Commis- 
sion of Wisconsin have been publish- 
mecu these are O1 interest. when com- 
pared with the methods adopted by 
the Hydro-Electric Power Commis- 
sion. 


VY 


lines. 


It is with the object of bringing 
out those comparisons that this article 
is written, 
the relationship between 
utilities and the consumers. 


dealing more especially 
with the 

The Oregon Commission after in- 
vestigation and hearing has issued an 
order,* effective October 15th, 1922, 
prescribing the rules and regulations 
to be observed by electrical utilities 
in the financing and construction of 
rural service lines. A consumer is 
detimed as. any .person~ or. persons, 
firm or corporation, who shall con- 
i@ectudo: ise clecificity, .at tarili rates 
for a period of at least five years and 
be financially responsible therefor.” 
A& rural district “shall include all of 
the distribution system built primarily 
to serve ‘consumers’ located outside 


bee eae hesearc Page Ih0: 


the corporate limits of cities and 
towns or other territory which has a 
Charactersor sdensity soi" population 
generally similar to urban conditions.” 
It would appear that the Oregon 
order applies only to what we con- 
sider suburban districts and that such 
users) are required {O° giiarantee <a 
revenue for at least five years. With 
the Hydro municipalities such dis- 
tricts are ustially served as a part of 
ihe urban district at shohily higher 
rates. The twenty-year contract used 
by the Hydro is due to the method in 
which it is financed. The general 
method of financing utility companies 
being on a different basis, naturally 
permits a lower contract term. even 
though the rural extensions may be 
carried into less populous districts. 
With the exception of -the cost of 
the meter, all costs whether primary 
or secondary are charged against the 


rural district. The utility companies 


_are required to spend in distribution 


lines, four dollars for every dollar 
per year of guaranteed revenue. This 
is termed “Free Utility Extension.” 
Any additional cost above this amount 
is paid by the consumers. ‘The utility 
company carries the cost of all lines 
over public rights of way as of the 
rural district, while lines over private 
property are paid for by the con- 
sumers. After completion, all lines 
whether financed by the company or 
by the consumers, become the prop- 
erty of the company. Provisions are 
made for a séparate accounting of the 
rural distribution so that it must be 
made financially independent of the 
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urban districts. 
therefore, either in the monthly bills 
or by money advanced on construc- 
tion account bear the whole cost of 
the service. By the system of sub- 
sidizing primary rural lines by the 
Government of Ontario, the con- 
sumers in Hydro rural districts are 
relieved of some of the cost which 
makes extensions into sparsely settled 
districts possible. In that the Hydro 
district “carries alle ycosts: excepting 
line on the consumer’s property, he 
also receives the benefit of the lower 
rates at which the Hydro Commission 


‘The consumers must, 


can obtain money. 

Early in 1920 the Railroad Com- 
mission of Wisconsin made a study 
of the question of rural service with 
the object of laying down rules such 
as has been done by the Oregon Com- 
mission. In its decision it lays down 
some very general rules, but does not 
go into details, the reason stated being 
—‘The subject of electric rural ex- 
tensions is so involved that the for- 
mulation of rules to cover adequately 


every point which may arise is prac- 


tically out of the question.” 


It is recommended that the elec- 
tric utility finance all rural extensions 
and charge a rate commensurate with 
the cost of service. But it is recog- 
nized that this method of financing is 
impracticable for most utilities, and 
therefore, permits the utility raising 
the necessary capital among the 
prospective consumers, or having the 
consumers pay the costs. 

The order permits the utility com- 
pany to file with the Commission for 
approval, rules governing extensions 
of the electric lines and service into 


rural territory. A number of such 


rules are recorded. These contain a 
definition of a rural district similar 
to that contained in the Oregon Com- 
mission order, as also in reference to 
ownership of the lines. 

A rule covering rates is :— 

“The rates for rural’ service shall 
be :— 

(a) 2A rural charce plus 

(b) The regular urban rates.” 

The rural charge covers the amount 
by which the~tixed* charges, eneray 
losses and operating expenses inci- 
dent to fural*service exceed the, cor 
responding item for city service. The 
annual rural charge is made up of 
“ten per Celt. Of the totals conctrics 
tion cost of the extension, plus, the 
total transformer core losses per year 
computed -at a rate of [i cents per 
kilowatt hour, minus, thirteen and 
one-half per cent. of two times that 
part of the annual revenue from the 
extension which is computed at the 
regular urban=rates.” “The intent- or 
the ratenis fo previde am uratsenagce 
which will take care of all the excess 
fixed charges and operating expenses 
due to the nature of the rural busi- 
ness, and which will, when paid, place 
the rural consumer on exactly the 
same basis as an equivalent urban con- 
sumer and urban rate 
applicable. ‘The ten per cent. charge 
on construction is made up of :— 


make the 


Depreciation, 4 per cent. 
Taxes, 1% per cent. 
KerurneZ2eper icent: 
Excess operating expenses, 2'% per 
OGTie 

No interest on investment is allow- 
ed because the investment is made by 
the consumers. A tabulation of data 
obtained from 25 utilities showed that 
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the average investment in distribution 
system is twice the average lighting 
revenue per consumer. It was con- 
sidered that the average city condition 


would represent fairly well the aver- 

age in rural districts. The usual al- 

lowance in cities 1s :--- 

Depreciation a= per cent: 

Return So. © percent 

Taxes 144 per cent. 
13% per cent. 


Instead of deducting 131% per cent. 
of the average investment in distribu- 
tion system per urban consumer, for 
the purpose of the rule, the deduction 
is}, “per cent. ot two times that 
patt-of the -annual. revenue from the 
-extension which is computed at the 
meeiwiar Unban rate. 


dhe total: annual rural charge as 
obtained from the foregoing is dis- 
tributed among the consumers as fol- 
lows :— 


“Fifty per cent. of the total annual 
rural charge shall be apportioned 
equally among the consumers.” 


“Tifty per cent, of the total annual 
rural charge shall be apportioned 
among the consumers according to 
installed transformer 
Case. S'WOr OF 


Capacity. . in 
more consumers are 
served from the same transformer 
the installed transformer capacity for 
each consumer shall be considered as 
the estimated portion installed for 


the requirements of each individual.” 


Im @ report™ of a recent order by 
Commission we find 


schedule of 


the Wisconsin 


the 


following rural 


charges :— 
*_22 Rate Research Page 9. 
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per 

month 

1 K.V.A. transformer or less $2.00 
2. PKEVOAS transformer or less 2.50 
2 KoV_A. transformer or less: 2.75 
SOKeVAAS transtormer or less 3,00 
SGA transtormenior less 4.50 
transformer or less 6.30 


Fes AEGAN 


Iinm-additiom to the: rural charge the 
consumer shall pay the regular rates 
charged: for service im the -adjacent 
community where the extension or- 
iginates. This charge will include all 
minimum service and demand charges 
which are part of the wroan ‘rates: 


Apart from the fact that the con- 
sumers take all responsibility for fin- 
anciney they “rural © extensions, “tic 
method of arriving at and distributing 
those charges is quite different from 
that used by the Hydro Commission. 
The rates used by the Hydro Com- 
mission provide for capital charges 
on all costs, except those paid by the 
Ontario Government together with a 
percentage of /the> total ‘capitaliate 
cover the cost of upkeep on all con- 
struction, and a charge per consumer 
to cover the operating expense. This 
constitutes the service charge. The 
consumption rates are based on the 
cost of power at the point where the 
tural lines are served. The primary 
portion of the system which includes 
everything up to the high tension side 
Gimatire distributed 
among the consumers on the basis of 
their class demands. ‘The secondary 
portion which includes the transform- 
ers and protective equipment is pro- 
rated on the basis of the costs of the 
different classes of service. 


transformers is 
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With the exception of these few 
differences in the method of handling 
details we find the three Commissions 
endeavoring by very much the same 
methods to take care of a new and 
difficult class of business. Although 
one is publicly owned and of itself 


operating utilities and the other two 
purely regulatory of both privately 
and publicly owned systems, all agree 
that all rural electrical systems should 
be separate units insofar as possible, 
each financially independent of any 
other system. 
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The Human Side of Our Business 
By BRITTON I. BUDD 


HERE is a trite saying 


JY), \ that “There is no Sentt- 
2 Menta iit. Business. 
Equally shopworn is 
_ the Mphrase; that. <cor 

porations, are “soul- 


The fact that so many repre- 
sentatives of large corporations and 


less.” 


of big business enterprises are here 
today to discuss methods of conserv- 
ing human life and limb, is as com- 
plete a refutation as could be found, 
of the challenge that corporations are 
soulless and that there is no sentiment 
in business. 


I have been asked to present some- 
thing to you on “The Human Side of 
Our Business,” and in doing so, ! shall 
approach the subject from a different 
angle than that usually taken at safety 
gatherings of this kind. By that I 
mean that I shall not dwell on the 
human misery caused by accidents, of 


Read before Joint Meeting of Pub- 


lic Utilities and Electric Railway 
Sections, Eleventh Annual Safety 
% > i . ~ - . 
Congress, National Safety Council, 


Detroit, Mich.- August 31, 1922, 


the homes broken up, the widowed 
mothers and the helpless orphans, 
which modern industry creates, the 
number of whom, happily, is being 


gradually and surely reduced year by 


year by the excellent educational work 
carried on by the National Safety 
Council. =That particular’ phases tor 
the “Human Side of our Business” is 
well understood and fully appreciated 
by all who are engaged in this great 
work of accident prevention. It makes 
an appeal which no one can resist. 
But there 1S ‘another ansle to the 
human side of our business which 1s 
closely related to accident prevention, 
and which, I think, sometimes is not 
as much emphasized as it ought to be. 
Decent treatment by men in a super- 
visory ‘capacity of those working 
under them is, in my judgment, as 
much of a factor in accident preven- 
tion as the safety devices which we 
place on dangerous machines, and on 
T will 
go farther and say it is a more im- 
portant 


which we lay so much stress. 
factor, because if workmen 
are not treated as thinking human 
beings by those having authority over 


Tiles to Urinal Ean’ 
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them, they are constantly in such a 
frame of mind that they will cause 
accidents in spite of all the safety 
devices and precautionary methods 
that can be adopted. 

It is a common saying that the best 
safety device is a careful-man. | 
fully agree with that saying, but 
would add that to make a man care- 
ful you must treat him in a way that 
makes him contented in his work, in 
a way that will make him glad to meet 
his foreman or superintendent rather 
than afraid to meet them. That is 
the human side of our business which 
I wish to emphasize. 


Fear is one of the causes of acci- 
dents. Frequently we: call it “care- 
lessness,” but if we look more care- 
fully into the subject, we may discover 
that the seeming carelessness was due 
to a nervous condition. 


Those who have made close study 
of accidents in a shop or factory have 
found that a frequent cause of acci- 
dent is some trouble over which the 
workman was brooding at the time 
the accident occurred. The cause of 
the brooding may have been some 
family trouble, or some difficulty with 
a foreman or a superintendent, but it 
was sufficient to bring on a nervous 
strain that took the workman’s mind 
off his work. 

How many times have you observed 
a workman under the critical eye of a 
foreman become so nervous and ex- 
citable that he scarcely was conscious 
of what he was doing? Some work- 
men are of an excitable temperament, 
and it requires only some tactless act 
on the part of a foreman to put them 
in a frame of. mind in which they are 
largely irresponsible. 


Men in positions of authority have 
a great deal of responsibility in the 
matter of safeguarding the lives and 
limbs of workmen under them. In 
some respects they bear the same rela- 
tion to the men under them that the 
father does to his child. A wise father 
does not exact obedience from his 
child through fear of punishment, but 
through respect. He must set a good 
example and win the child’s confidence 
by ekindliness: ) Awchild im .constant 
dread of his father may, for a time, 
have respect for authority, but soon 
he will have little respect for the 
father. 

It is the same with the foreman or 
superintendent who seeks to enforce 
discipline by harsh treatment of the 
workmen under him. He loses their 
confidence, with the result that the 
character of the work itself is inferior 
and the danger of accidents is greatly 
increased. “What is needed is a little 
more human understanding, or, in 
other words, a closer study of the 
human side of our business. Every- 
one who has had experience in dealing 
with men knows the effect of an acci- 
dent on the morale of the working 
force. Tor a time after the accident 
takes place, the shop or railroad is 
demoralized. Fear has crept in and 
weakened the morale. 


So it is if the men are in constant 
fear of their foreman or superinten- 
dent. The morale of the force is 
weakened, and to that extent the dan- 
ger of accidents increased. 

I do not wish to convey the impres- 
sion that I think men always should 
be patted on the back, or that strict 
discipline should not be maintained. 
Although I believe there is, and should 
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be, some sentiment in business, 1 do 


not believe in sentimentality. My 
coniention simply is that the cheerful 
matner, the syinpathetic word, the 


kindly act will bring much better re- 
sults than the gruff and domineering 
manner or harsh treatment. 

In the electric railway industry, 
with which I am connected, the hu- 
man side is of the greatest importance. 
Success in our industry is dependent 
on the good will of the public, and 
the public forms its opinion of a com- 
pany largely by the conduct of the 
employees with whom it 
direct contact. 


comes in 


It is of the greatest importance, 
{hereiore- that. the} employees: 01, a 
company engaged in the service of the 
public, be cheerful and contented in 
their employment, that they be cour- 
teous and polite to the customers of 
the company, that they, in fact, con- 
sider themselves a part of the com- 
pany. 


To produce such a spirit among 
employees, it 1s essential that they be 
treated as human beings. If those in 
authority do not treat the men under 
them with proper respect, how can 
they expect the men to treat the public 
courteously and respectfully? How 
can a foreman or a superintendent 
who does not exercise self-control 
when dealing with his men expect to 
have those men exercise self-restraint 
when dealing with a troublesome, 


He 


may daily preach to his men on the 


maybe an abusive passenger? 


necessity of exercising self-control, 
but if he does not set them an example 
daily preachments will 


Contentment comes 


himself, his 
have litheveirect: 
as a result of humane treatment. It 
radiates from the employees to the 
traveling public. 

It is essential that employees serv- 
ing the public be in a happy and con- 
tented frame of mind. When they 
are, their good humor extends to their 
passengers.) Oni the orhermasbancdes 
the employees are grouchy and _ uri- 
table, their manner irritates their pas- 
sengers. Keep employees in a con- 
tented and happy frame of mind and 
many of our troubles will disappear. 

Human nature is much the same 
the world over. Seldom do we find 
a man so callous that he will not re- 
spond to a touch of real human sym- 
pathy. Seldom do we find a man 
who will not inwardly, if not outward- 
ly, resent. unjust or harsh treatment. 

The brief message which I wish to 
bring to you men, most of you occu- 
pying positions of authority, is that 
the human side of our business 1s 
more important even than the financial 
side, because it is necessary to the 
financial success of our business that 
we establish and maintain good human 
relations. ‘The more attention we pay 
to the human side of our business, the 
more successful will we be on the 
financial side. ‘The better our kuman 
relations are with the men who work 
for us, the safer will our operations 
be, whether on the railroad or in the 
shop or factory. 
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Accident Prevention by Higher Executives 


Accidents constitute a great source 
of waste and often receive less atten- 
tion than economy of material or 
labor. The latter registers directly 
on the expense account and frequently 
compels greater initial consideration 
than loss of life or limb, which can 
only be surmised, and which requires 
special study and experience in order 
to be understood. 

Jorthe Bastace, chic operatins. eti- 
gineer of the Peoples Gas Light and 
Coke company, of Chicago, in his 
address before the National Safety 
Council, points out that this condition 
is not generally appreciated. Acci- 
dents in Ohio cost eighty million dol- 
lars from 1912 to 1920, and resulted 
in additional loss due to greater labor 
turnover and its effect on production. 
Statistics indicate that seventy-five 
per cent. of the accidental deaths in 
this country are preventable, and in- 
dicate an almost criminal unconcern 
of the value of human life. 

Educational and safety propaganda 
are necessary and useful, but will not 
always accomplish results alone. The 
man in charge of the job is often the 
real though unrecognized cause of 
accidents. 

An experienced man undertook to 
clean foreign material from a_ sixty- 
thousand-volt disconnecting switch 
with the power on, which was against 
strict regulations. His life was lost, 
and in fairness it cannot be said that 
any great amount of blame could be 
attached to those in charge. A prime 
mover in an inclosed space ran away 
and exploded. Men working near it 


were killed by steam while trying to 
escape. The hand throttle valve was 
not accessible, as otherwise, the steam 
could have been shut off in time; the 
designing engineer did not figure on 
an accident. Men have been sent to 
turn steam into headers on many oc- 
casions where water was encountered 
and an explosion produced. The chief 
engineer did not take the proper pre- 
cautions in supervising the work. It 
would not have occurred if he had 
taken the chance himself, with proper 
precaution in the beginning. 

How many times in the drafting 
room is the price of a valve, pipe con- 
nection or disconnecting switch saved 
at the cost: or risk of -an accident? 
Ignorance of the danger involved or 
unwillingness to incur expense is 
often commented on by the practical 
men who operate such devices. An 
instance could be mentioned in which 
the dangerous condition of a badly 
aligned machine was pointed out; but 
the judgment of the operator was dis- 
counted. An explosion occurred as 
predicted, though fortunately without 
injury to human beings. 

Safety precautions often involve an 
engineering knowledge and _ practical 
skill that cannot be learned from 
books or statistics. It is not the de- 
sire to avoid expense so much as the 
lack of true appreciation of the risks 
involved that frequently leads to dis- 
astrous mistakes. 

Mr. Eustace suggests “the man on 
the job is, after all, in the best position 
to judge unsafe conditions and prac- 
tices, and if he is taught to think safe- 
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ty , and encouraged to make sugges- 
tions for accident prevention, he not 
only becomes a booster for safety, but 
feels that he is something more than 
a cog in the machinery, and becomes 
a more efficient workman.” 

“Such training, however, cannot be 
imparted without being supported, 
not only in theory, but in fact, by the 
executives of the company; with the 
personal interest of such supervisors 


and the chief engineers and the know- 
ledge throughout the organization, 
that this support and interest 1s really 
accorded. ‘To satisfy the men that 
the company is in earnest, all sugges- 
tions as to safety received from an 
employee, whether good or bad, 
should be acknowledged, so that the 
man may feel that his efforts toward 
safety are appreciated.” 

—Power, September 19, 1922. 
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THE HYDRO LAMP 
THE HOUSE ORGAN 


The circulation obtained for the November issue ot the 
“LAMP” was 120,000 copies, of the December issue 180,000 
copies, and the limit set for the January issue is 220,000. 


Is the “LAMP” being distributed to your customers ? 
They want, and need the information being broadcasted for 
their benefit, and every Hydro Municipality requires the load 
which the proper use of the “LAMP”’ will develop. 


Let us supply every customer in your Municipality with a 
copy of this Bulletin each month. 


The cost to you is only L 1-8 cents per copy, with the 
prospect of a lower price as circulation increases. 


Look over the January issue inserted in this magazine and 


then decide. 


HYDRO-ELECTRIC POWER COMMISSION OF ONTARIO 
SALES DEPARTMENT 
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Ranney’s Falls Development 


HE, Commission’s new 
generating station at 
Ranney’s Falls, on the 
Trenta,cRiver. & near 
Campbellford, is 
completed and in op- 
eration. This station is the seventh 
of a chain of generating stations sup- 
plying power to the Central Ontario 
System from the Trent River. The 
combined generator rating of these 


<a 
\ 


— 
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plants is approximately 36,000 horse- 
power. The new station is nominally 
rated at 10,000 horsepower, and will 
operate under a normal head of 48 
feet. 

In the construction of the Trent 
Canal, below Dam No. 10, the Do- 


minion Government installed intake 


‘sluices in the canal wall immediately 


above locks 11 and 12. It is through 
these sluices that the water is obtained 
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, :/ SHEWIAG LOCATION OF POWER DEVELOPMENT 
i 
ole 


ole - ("= 200 feet 


TRENT VALLEY CANAL 


BE O00 Fd why eck cs tt Co 
S. 


Figure 1. 


General Plan of Developmen. 


368 


Lietaladt, MISS ao del. ts hay 


MUTT TET 


the Ranney’s Falls 


for operating 
plant. 

I‘igure 1, shows the general plan of 
the development—the insert shows the 
relative position of the plant and locks 
11 and 12. Figure 2, shows a section 
through one unit. 

An open forebay, 124 ft. in length, 
connects the sluices to the power 
house. The regulated canal level at 
this point is 477.0 (sea level datum). 
From the power house the~ tailrace, 
30 ft. in width, extends 275 ft. to the 
‘rent River, the level of which at the 
junction with the ‘tailrace, 1s 1290: 
‘Vhe forebay is 116 ft. wide by U2 it. 
deep, at the intake. The side walls 
converge, and the forebay increases in 
depth, until at the gatehouse the di- 
mensions are 71 ft. wide by 24 ft. 


deep. This design is conducive to 
low velocity at the racks. 

The gate house substructure is a 
block of reinforced concrete, 84 ft. 
by 30° ft., in plan. There are four 
entry chambers, two for each unit, 14 
ft. 1 width. Vhe racks arevarethe 
head of these, and built of structural 
steel in two sections. In the centre 
pier of the gate house a5 x4 ft. chute 
‘is provided to carry off any ice or 
other floating material from the fore- 
pays 

The double supply pipes connecting 
the: sate: house to’ ther tdrpinem ease: 
are each provided with a gate of the 
“Stoney stype-) One cate eromeeren 
unit being of the sliding type, and the 
other of the rolling type. ‘The supply 
pipes are of reinforced concrete. 
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Figure 3. Downstream Elevation showing Draft Tubes. 


The double supply pipes converge at 
the bottom, leading the water to the 
turbine scroll cases in. the proper 
direction, with minimum eddy loss. 


The two turbines are of the vertical 


single) runnenitype, each direct con- 
nected to a 4,500 kv-a. generator. The 
turbines were supplied by the Boving 
Hydraulic & Engineering Co. They 
each have a rating of 5,000 h.p. at 120 
r.p.m., when operating under 47 ft. 
head. No. 1 turbine is equipped with 
a Moody spreading draft tube, (shown 
Oiethewroht, in Figure 3)>  NowZ 
turbine is equipped with a tube built 
in accordance with the design of the 
turbine manufacturers (shown on the 
left in Figure 3). The turbines are 
controlled by Woodward Oil Pressure 


Governors. The governor oil pres- 
sure is supplied by two motor driven 
pumps. The piping is arranged so 
that either pump may operate both 
governors, if necessary. 

For test purposes a sharp crested 
weir has been built in the  tailrace, 
about 130 ft. from the power house. 
Piezometer openings have also been 
lefG inthe scroll, cases: forsscanryine 
out tests by the Gibson method. 

The structure and walls up to the 
sills of the large arched windows are 
re-inforced .concrete. Above this 
point the walls are built or squared 
stone masonry. ‘The interior finish is 
plaster over hollow-tile, except in the 
gate house, where the plaster is ap- 
phed to the stone work. Most of the 
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stone in the walls was obtained from 
the tailrace excavation. 


Vigure 4, shows plan and elevation 
of the station, above the generator 
floor. Figure 5, is a single line dia- 
gram of the electrical layout. 


The two generators were supplied 
and erected by the Canadian General 
Electric Co. These machines are 
normally rated at 4,500 kv-a., 3 phase, 
60 cycle, 16,600 volts, 41:20 pies teO 
per cent power wtacton:- buie arc 
capable of carrying 5,300 kv-a. at 80 
per cent. power factor, with cooling 
air, at an ambient temperature of 15 
degrees centigrade. The rotor is de- 
signed so that no fan blades are re- 
quired to force cooling air through 
the windings. The cooling air after 
passing through the generator will be 
re-circulated and used in winter time 
for heating the station. 


The thrust bearing on each gen- 
erator is a standard General Electric 
spring type. It is designed to carry 
a load of 190,000 Ibs., and to adjust 
itself automatically while in opera- 
tion, to loss of alignment. Both cir- 
culating oil and water, for cooling are 
installed on this bearing. Sight flow 
indicators are used on both oil and 
water supply. 

A water connection controlled from 
the switchboard is installed on each 
generator for fire fighting. 

Fach unit is equipped with air 
brakes controlled either from the gov- 
ernors on the main floor or from the 
switchboard-room. 

Twelve thermo couples are distri- 
buted throughout the stator windings 
for taking internal temperatures. 

Shop tests were made on each ma- 
chine, including overspeed tests at 185 
per cent. normal speed. The over-all 


Figure 4. Plan and Elevation of Generator Room. 
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Figure 5. Wiring Diagram. 


efficiency of the generators, including 
the direct connected exciters, is 94.6 
eu sect eat pulls loach, SU per iceiit. 
power factor. 

Each generator is equipped with a 
50 k.w., 125 volt; shunt wound excicer 
mounted on an.extension of the gen- 
erator shaft. A spare 50 k.w. motor 
driven exciter set is provided. 

Mines leadss fromthe “cenerators 16 
the station bus are 310,000 cir.mils. 
varnished cambric double braided in- 
sulation and carried in fibre conduit 
from the generators to the bus. 

Differential protection is provided, 
consisting of 3 single pole relays 
which will, in case of trouble, open 
the generator main breaker or the 
emergency bus feeder switch (if it is 
being used as a generator switch) and 
both field switches, one from the direct 


connected exciter and the other from 
the motor driven exciter. 

An overload relay will operate a 
gong in case of overload on the ma- 
chine. 

Pie amminieter ys connected sine ste 
meutral Of the current’ transformers 
and will indicate when the generator 
isserounded and the ,extent -of the 
ground. 

The main step-up transformers con- 
sist of two 6,600/44,000 volt, 3 phase, 
4.500 kv-a. 60 cycle core type water 
cooled units equipped for outdoor ser- 
vice. They are connected delta on the 
low tension side and star on the high 
tension side. These units have a 125 
per cent. continuous overload capacity 
at a 55 degrees centigrade rise. ‘They 
have a full load efficiency of 98.6 per 
cent. at 80 per cent. power factor. 
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The transformers are located on 
the generator floor. A transfer truck 
has been provided so that these units 
can be readily placed under the gen- 
erator room crane. 

A wall 18 inches high has been 
built around each unit with a 6-inch 
drain direct to the tailrace to carry 
off the oil in the event of a tank burst- 

An oil tank with slightly over 
oil ‘capacity “or one transtormer 
been installed in the basement 
with a pipe connection to the trans- 
formers. 


ing. 
the 
has 


The high tension side of each trans- 
direct to the bus 
through disconnecting switches. 

A single pole relay, operated from 
current transformers inside the delta 
provides differential protection. A 


former connects 


push button is provided in the trip- 
ping circuit through this relay so that 
when exciting the transformers the 
breakers can be made non-autematic. 


When the relay operates, the low 
tension circuit breaker, the high ten- 
sion bus tie, and high tension line cir- 
cuit breaker from that section of the 
high tension bus, all open automati- 
cally. Overload protection consisting 
of 3 single pole relays is also pro- 
vided. 


Each unit is equipped with an elec- 
tric alarm thermometer, sight flow 
water indicator, oil gauge glass on 
both main and expansion tank and 
an oil sampling valve. 


Owing to the limited space avail- 
able for the switchboard, all the 


Figure 6. 


Man Switchboard. 
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Figure 7. 6600 volt Switch Structures. 


equipment was placed on vertical 
panels. 

Figure 6 shows the front of the 
main switchboard. 

All vertical wires are run within 
the upright supports of the board. 
These supports consist of two 2 x 
14Anch angles: in the form of a 
channel, and removable covers have 
been provided. 

The control, synchronizing and po- 
tential buses are located at the top of 
the framework, leaving all the rear 
of the switchboard clear for equip- 
ment. 

Two synchroscopes are provided on 
the swinging panel, one to check the 
other. A set of synchronizing lamps 
is also provided. 


A dummy bus using various colors 
for the high tension, low tension and 
emergency bus, has been installed on 
the switchboard. The signal lamps 
are supplied with power from a sep- 
ataterbis.) the: svoltace of ewhich «1s 


controlled by a rheostat. 


The 6,600-volt oil switch structure 
(Figure 7) .is built of concrete, the 
main walls and barriers being poured. 
Doors of wood and glass are used 
over disconnecting switches, wood 
and asbestos being used over other 


equipment. 


The potential transformers are lo- 
cated in separate pockets and pro- 
tected by fuses in separate pockets as 
well as by resistances in series. These 
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resistances are in the form Obedas: 
connecting switches. 


The high tension switches are all 
mounted in a row as shown in Fig- 
ure 8. These switches have conden- 
ser bushings for use indoors and are 
capable of rupturing 225,000 kv-a. 


The bus tie is non-automatic and 
at the present time forms a tie be- 
tween lines “Gand ~“R™®* of the 
transmission system. 


The high tension bus and connec- 
tions: are all No. O000 bare copper 
supported on 44,000 volt line insulat- 
ors with a cemented cast iron cap. 


PrOViSion = uilaSm BDecnes miadce Os 
grounding all high tension lines by 
closing disconnecting switches. 


The station service bank of trans- 
formers, 3-50 ky-a., single phase, is 
fed from the main 6,600 volt bus. 
Three phase 550 volts is delivered 
from this bank via the service switch- 
board to the cranes, oil and water 
pumps, air compressor, heating in 
switchboard room, and gate house 
motors. 

The generator room is served by a 
35 ton motor driven travelling crane 
with an auxiliary 10 ton hook. 

The gate house has a 7 ton over- 
head crane with a motor driven hoist 
with hand power bridge and trolley. 

The lubricating oil for the gener- 
ator bearings is supplied through a 
continuous filtering system. The oil 
after coming from the bearings passes 
through canton flannel bags. 


ligure 8. High Tension Switch Room 
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The good oil chamber provides 
space to contain all the oil in the sys- 
tem in case of a shut-down. 

An overflow tank containing enough 
oil to supply the generators for about 
aie woul is mounted. on) the 1008 
trusses, and would continue to sup- 
ply oil by gravity to the generator 
bearing ineace. athe pumps taile to 
operate. 

An air receiver is kept charged to 
accommodate the air brakes, by means 
of a small compressor with a capa- 
city of 17 cubic feet per minute, in- 
stalled in the basement of the station. 
Air for cleaning equipment and -for 
small pneumatic tools may be obtain- 
ed tromsthis source. 

Cooling water for the generator 
thrust bearings and for the transform- 
ers is supplied by duplicate pumps in 
the basement, water being taken from 
the turbine scroll case. The supply 
for the protection of the generators in 
case of fire, is taken from this system. 

The lighting for the building is sup- 
plied from two 10 kv-a. transformers. 
The lights for all parts of the station 
are controlled from one central cab- 
inet on the switchboard floor. Some 


Oi the lights Sine the ditterent rooms 
can be connected to the battery in 
case of emergency, by means of a 
switch 
desk. 


located, Near 1ne.-OperaLor s 
Receptacles have been provid- 
ed throughout the building for port- 
able lights and 
operated tools. 

Electric heating at 550 volts is in- 
stalled in the switchboard room. It is 
the intention, in cold weather, to draw 
all the cooling air for the generators 
from the main generating room, clos- 
ing off the supply direct from outside. 
Registers are provided in the ventil- 
ating duct so that warm air may be 
supphed to the basement and pit be- 
tween the generators. 

Forced ventilation by means of a 
small electric fan has been provided 
for the switchboard room and the la- 
Vatory.; ~air canbe drawn? trom the 
generator room or from outside. 

The lavatory is equipped with a 
shower bath. Locker space is pro- 
vided on the first gallery. . 

A circulating electric water heater 
has” been installed for: hot ‘water in 
the lavatory. 
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Some Comment on Distribution of Power 
for Appliance Loads 


By J. H. CASTER, 
Assistant Engineer, H. E. P. C. of Ontario 


ONSIDERABLE | dif- 
ference of opinion has 
been expressed by the 
various Superintend- 

a; ents regarding the 

number of ranges that 


can be nandled by one transformer. 
Experience has shown that there is 
considerable diversity between ranges 
in different houses and also on the 
individual range. Also that the sec- 
ondary circuits are not of ample size 
to carry the current without excessive 
able wNov et 


guide in 


be used 
transtorim- 


drop. can 


as a loading 
érs, and silo. fO1 tne = size: o1 .cOppes 
required for a J10/7220) volt line, it 


is assumed that there will be the or- 
dinary amount of appliance and light- 


ing load connected in addition to the 
ranges. 


In the above table drop only has 
been considered, but it is obvious that 
where the cost of power is high, large 
In all cases 
we must supply the customer with 
proper voltage in order that the ap- 
pliance will operate satisfactorily. As 
the standard voltage for which appli- 
anceseare, btilt 1s I1Oj it nomiecessany 
that we have 110 volts at the appli- 
ance and it is not good enough to 
have 2,200 volts at the station and 


copper is more essential. 


give no care to our lines. The con- 
ditions shown in Table No. 2 are 


typical of .the drop from the appli- 
ance to the station. 


TABLE SHOWING THE NUMBER OF RancES WuHiIcH May BE SERVED BY ONE 


TRANSFORMER 
D>) AIS cae: eee eee S Samp. 2 No. 4—1 No. 6 
Jif IN Aah eae . 7 Ay. 2 No. 2—1 No. 4 
10 Pag Keyra tess re ee 8 10 amp. 2 No. O—1 No. 4 
iver Sie dee a exon! O 10 iZeamp: 2 No. O—1 No. 2 
AQ) AAV eae ee a a Lo einpe 2 No. 00—1 No. 2 
Zp) wile 2 aes Bein Rae 20 18 amp. 2 No. 00—1 No. 0 

Table No. 1. 


Section 
Service Wire, standpipe and interior 
wiring 


Secondary wire on street from ser- 
vice.to-transtotmer 2.0.0 see eee 

[Transformer (Regulation) ........ 

Primary line, Transformer to station 


Table 


No. 


Voltage drop. Average drop, volts. 


—- 
1 
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CY 


St ta BS 
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Bi iT) 
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i‘rom the foregoing it is seen that to 
give 110 volts at appliance, we need 
J13) voltseat service, 118 volts-at the 
secondary of transformers and 121 x 
20 or 2,420 volts on the primary of 
ine transtormerss Ehisvcan be ‘re- 
duced only by increasing the size of 
condtctom UCL) “on “thes; customers 
property, (2) on our secondary lines, 
and it is good practice to keep within 
the limits set out above. It is also of 
the greatest importance to purchase 
transformers designed for the voltage 
av ewhteh they will) *be* used, -viz., 
2,400/120-240, otherwise the exciting 


current will be excessive and result 


in a heavy power factor penalty and 
poor regulation. 


Under ordinary conditions, a trans- 
former having an _ exciting 
not exceeding 3% at 2,400 
Guite —satisiactory. A 


current 
volts is 
transformer 
having 10% exciting current is only 
worth approximately 50% as much 
as one with 3% with power costing 
GoUL00) per ip. per year other con- 
ditions being equal. 


Too cannot be 
given to the transformers and second- 


much attention 


ary Circuits 1h proper service at an 
economical price is to be maintained. 


THE HYDRO IRON 


Guaranteed | For Five Years 


Every Hydro Iron, bearing the Hydro Name Plate, is guaranteed 
for Five Years; that is, One New Element to replace Failing 
Element will be supplied within Five Years of date of purchase 
upon return to the Hydro of the guarantee tag properly filled in. 


Buy Hydro Irons 


QUANTITY PRICES ON APPLICATION 


RE-SALE PRICE $5.75 
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Hypro News | 


Central Ontario System 


The Corporation of Oshawa _ has 
annexed a suburban district known as 
Cedardale, lying south of the Grand 
Railway. The additional 
population in this area will likely re- 


‘briunk 


sult in Oshawa becoming a city. 
sek Ue tie Meas 
The Corporation of Oshawa _ has 
ordered 130 additional street lights 
for installation in the outlying sec- 
tions of the town. Pole type regu- 
lators are proposed to operate the new 
series circuits required. 
Noe ee ee 
The Police Village of Warkworth 
submitted enabling and debenture by- 
laws in connection with a supply of 
Ilectric Service on December 8th. 
Both by-laws were carried. 
Se Ue 


Niagara System 


Rural extensions in the Woodstock, 
Delaware and’ Exeter Rural Power 
Districts have been completed and put 
into opération. In’'these districts 


there are 87 miles of 4,000 volt line 


and 430 consumers are.receiving ser- - 


vice. 
* * os 

The construction in the. Markham 

Rural District to 

completed 


Power Unionville 


has been and service 1s 


being given. ‘The line is 9 miles in 
length and serves 100 consumers. 
te 


IEMs 


Dhe rural) line rom est, .|acopsate 
Conestogo has been completed and 
was put into operation on November 
SO0thy © Service: 18 -siven ato <o0 econ- 
sumers over 4 miles of line. 

eee? hee 

Toronto Township which was the 
first. to: give. rural ‘service on its Own 
account, works under the same plan 
as the urban municipalities, limiting 
the area to that served. A by-law is 
being submitted at the January elec- 
tions to increase the area in the Town- 
ship in which electrical service may 
be given. 

The Police Village of Agincourt 
had been receiving electrical service 
as a part of the Scarboro Township 
system. This arrangement has been 
changed and the Village is now oper- 


ating as a separate municipality. 


Rideau System 


The Grenville Crushed Rock Co. 
has ceased operation for the season, 
but will resume taking power again 
next March. 

oe Eh” 


Smith Falls has taken advan‘age of 
a recent by-election to hold its annual 
Dr. Anderson 
will be the new mayor and ex-officio 


municipal elections. 


member of the local commission. 
> Kk * 
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Severn System 


Arrangements are nearing comple- 
HOI Mion athe sextension. Of a. single 
phase 4,000 volt line from the Stayner 
Substation to Bede ine. 
tender covering the furnishing and 


Wasaga 


erection of all poles for this line has 
been presented and accepted by the 
Commission and work will be under- 
takens sas, 800m <as possible in,’ the 
Spring. Approximately 110 
fracissdave bcem signed 10r seyvice-at 
the Beach, including a number of 
large boarding houses and hotels. It 
is anticipated that as soon as the ser- 


OMe 


vice is available that approximately 
90 additional contracts will be ob- 
tained. 

x Ok Ok 


St. Lawrence System 


Information has been submitted to 
the Village of Cardinal on the valu- 
ation of the existing distribution sys- 


tem in this Village. The Council has 
deterred? until next spring. further 
action towards obtaining a supply of 


electric energy from this Commission. 
eee ee 


Wasdell System 


A contract has been executed be- 
tween the Township Council and the 
Commission covering general rural 
service throughout the Township, and 


arrangements are. being perfected 


whereby construction work. will be 


The 
initial system will consist of approxi- 
mately 1544 miles of 4,000 volt line, 
constituting the rural system which 
will be fed from a substation approxi- 
mately two miles off the main 22,000 


volt line between Cannington and 
Greenbank, which will require an ex- 


tension of about two miles of 22,000 
A totaleor 90-contracts 


have been obtained. The Police Vil- 
lages of Little Britain and Oakwood 


will be included in this rural system. 


undertaken early in the Spring. 


volt line. 
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Association of Municipal Electrical Utilities 
Election of Officers for 1923 


Ballot papers for the election of 
officers for the year 1923, will be dis- 
fributed to the delesates at the time 
of registration at the Convenion on 
Jantary 25th ana 26th) 1923, “These 
ballots are to be marked and returned 
at the beginning of the opening session 
of the Convention on the afternoon of 
the 25th. 
proceed to count the ballots and will 
make their report before the close of 
that session. 


The scrutineers will then 


The ballots will contain the follow- 
ing names :— 


PRESIDENT— 

A Hicks 

(Acclamation ) 

VICE-PRESIDENT— 

JE, Be Phelps 

Rees starord 
SECRETARY— 

S. R. A. Clement 


(Acclamation ) 
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TREASURER— 
Dy avicnuley 
Geo. J. Mickter 
DIRECTORS AT LARGE 
(3'to bexclected } 
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TESTED IN FOUR WAYS 


First — For Candle Power : 
Second — For Current Consumption > 
Third — For Mechanical Defects 


Fourth — For Life 

Hydro Lamps are made to Hydro Specifications designed 
to give Long Life. 

Our Inspector at the factory where Hydro Lamps are 
made examines all our lamps before they are sent to you to 
insure uniform quality and compliance with our own 
specifications. 


Tests of lamps in actual service bear out the fact that— 
Hydro Lamps are the most economical in the long run. 
Buy them from = 

The Hydro Electric Power Commission of Ontario : 
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Municipal Co-operation 


Co-operation is a word in very com- 
mon use, and the principle has been 
advocated and ereat 
many ways. It is the basis on which 
the whole structure of the Hydro- 
Electric Power Commission is built. 
Without the co-operation among the 
municipalities they could have done 


applied in a 


nothing. 

We give herein a brief-outline of 
the structure of the Ontario munict- 
pal co-operative method of obtaining 
energy 


and distributing electrical 


through the Commission. The prin- 


ciple has been worked out to such de- 
tail that it is made to apply not only 
to the municipalities, but also to all of 
{Heine consumers. reeardiess of the 


amount of electricity used. 
2 es 


Household Electric Refrigeration 


The results arrived at by Mr. T. I. 
Jones in his investigation of household 
electric refrigeration are of especial 
interest, but in applying them to On- 
tario conditions his costs must be 
amended to conform with the lower | 
domestic rates. Mr. Jones has used 
a rate of 5 cents per kilowatt-hour as 
applied to refrigerators, and 8 cents 
per kilowatt-hour for other uses. 

In the Hydro Municipalities the 
second domestic rate, under which 
this class of service will come varies 
between one and two cents per kilo- 
watt hour with a 10 per cent. discount. 
The operating expense of $30.00 for 
the smaller machines shown in Tabu- 
lation 1 will therefore vary between 
$5.40 and $10.80, depending upon the 
rate in use, giving a reducion in the 
total annual cost of electric refrigera- 
tion, as shown of from $24.60 to 
$19.20. Where a one cent rate is in 
use Machine No. 1 would show a total 
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annual cost of $57.40, which is less 
than the cost of ice refrigeration in 
the same class. 

Similarly with the larger machines. 
The operating expenses for these 
will vary between $6.30 and 12.60, de- 
pending upon the rates. ‘The item of 
$35.00 will be reduced between $28.70 
and $22.40, making Machine No. 1 
less than the cost of ice refrigeration 
with the highest rate in use, while Ma- 
chine No. 2 TypeA will cost but 
$77.50 per year at the one cent rate; 
which is also lower than the result 


shown for ice. 
*  * 


The Convention 


The February issue of The Bulletin 
will be devoted exclusively to report- 
ing the proceedings of the Conven- 
tion of the Association of Municipal 
Electrical Utilities, which was held 
at the Prince George Hotel, on the 
25th and 26th of this month. 

The convention was the most suc- 
cessful winter convention ever held by 
the Association both as to attendance 
and to the papers, addresses and dis- 
cussions. The proceedings of the 
various sessions of the convention will 
be given in the next number and will 


contain many things of value to the 
Utilities. The Association is to be 
congratulated on obtained 
these contributions, while the con- 
tributors deserve the highest praise. 

The convention dinner was an 
event of especial note when Sir Adam 
Back as guest of the Association ad- 
dressed the delegates. His reception 
showed that unity of spirit that exists 
among the utilities, in acclaiming him 


having 


as their mainstay and inspiring leader. 
His address contained one great note 
of warning. The industry was going 
ahead in great strides. In some dis- 
tricts the demand was getting very 
close to the visible supply and some- 
thing must be done to provide for the 
future at once or the year 1926 would 
see the Province of Ontario faced 
with a great power shortage. The 
solution offered by him was the im- 
mediate co-operation of the various 
bodies for the development of the 
water powers now going to waste on 
the St. Lawrence River, and estab- 
lishing there power plants for the 
generation of electricity and of trans- 
mitting it at a high voltage to the 
various parts of the province where 
the power shortages are becoming 
acute. It is urgent that immediate 
action be taken. 


Tee 
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Our New Commissioner 


Cee oDE Ne. the 
7/7 subject of this sketch, 
is just two days young- 
er than the Dominion 
_ of Canada, having been 
born at Pomona Mills, 
homily nie halve ord, 186/ou bis 
father, John Ramsden, was a native 
of Huddersfield, Yorksire, England, 
coming to this country and settling in 
Markham ‘Town- 
ship, York County, 
in 1838, his moth- 
er, Jane Bowman, 
daughter of James 
Bowman, native of 
the north of Ire- 
land, arriving some 
years before and 
settling in the same 
township. ee 
married Barbara 
Spring, whose an- 
cestors settled in 
Markham about 
Oo ey Ss One elt 
Ramsden not only 
on date of birth 
but also from an- 
cestry, claims to be 
a full blooded Can- 
adian. Mr. Ramsden married Effie 
Carman, also a descendant of one of 
the old Markham families, and is the 
father of six children, one of whom 
ioeacawamedentin, Mice iP, 
South West Toronto. In religion he 
is a Methodist. 
He received his early education in 
East Gwillimbury Township, Thorn- 
hill Public School and Richmond Hill 
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Commissioner, 


High School, afterwards 
course in the British American Busi- 
Messe olegemuides tien centered: stne 
oflice; of Christie,, Brown & Co. and 
was afterwards in the baking busi- 
ness as head of the firm of Ramsden 
& Lloyd, who had a number of estab- 
lishments in Toronto. 

He was for some years Chief In- 
spector and Commissioner of Indian 
Affairs, travelling 
from Labrador to 
almost the Yukon, 
crossing James 
Dave. lous 
twice in an open 
boat, virom © Port 
Albany to Moose 
Bactory., ) Liewsds 
not strongly im- 
pressed with the 
financial success of 
a railway follow- 
ing the Abitibi or 
Frederick House 
Rivers to Moose 
| Factory on James 
os Bay. 

He 
number of years in 


taking a 


times, 
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J. G. Ramsden 

the electrical con- 
tracting business as head of the firm 
of Ramsden & Roxborough. Among 
some of the large works done by his 
firm were the new King Edward 
Hotel and Dominion Shipbuilding 
plant. 


In addition to these activities Mr. 
Ramsden was Alderman for Ward 3 
in the City of Toronto for seven 
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years and one of the Controllers of 
the City in 1920. He was three years 
on the Public Library Board. 


Mr. Ramsden is a life member of 
Ashlar Masonic Lodge and also a 
life member of St. Paul’s R. A. Chap- 
ter. He is a member of the Sons of 
England and Past Master L.O.L. 657. 
While belonging to several fraternal 
associations and _ societies he has 
never made a hobby of it, and while 
attending one of his own lodge meet- 


ings he has been known to be coupled 


with the visiting brethren in respond- 
ing to the toast. 

The new commissioner is taking 
his duties seriously and becoming 1m- 
bued with the spirit that prevails in 
Hydro matters for public service. 

We wish to extend a hearty wel- 
come to Mr. Ramsden, feeling assured 
that all efforts by him in his new 
work will strengthen the hand of the 
chairman and further the great prin- 
ciple of co-operation, in placing the 
Hydro-Electric Power Commission of 
Ontario on an even firmer foundation. 
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History of the Hydro-Electric Power 


Commission 
No. 4. 
The Commission and its Relation to the Municipalities 


HE municipalities hav- 
ing shown their wil- 
lingness to join to- 
gether for mutual as- 


sistance in obtaining 

electrical energy from 
Niagara Falls, the Government de- 
termined to give them the opportunity 
they sought. Under authority of an 
Act of the legislature, a second com- 
mission, which became the permanent 
Hydro-Electric Power Commission of 
Ontario was appointed in May, 1906. 
Hon. Adam Beck 


this 


was appointed 
Commission, the 
other members being Hon. John S. 


Hendrie 


Chairman of 


Tjieutenant- 
Governor) and Cecil B. Smith, civil 
eneineer. 


(afterwards 


Mr. Smith resigned a vear 


afterwards, owing to the demands of 
his professional business and was 
succeeded by Mr. W. K. McNaught, 
who remained a faithful member 
until his death on February 2nd, 1919. 
The Hon. John 'S. Hendrie was 
succeeded Dyetne slong, |) SB eWgeas: 
who served up to his retirement in 
1921, when he was succeeded by Mr. 
Fred R. Miller. Mr. Miller held of- 
fice until his decease on August 30th, 
1922. Mr. J. G. Ramsden was ap- 
pointed to succeed Mr. Miller about 
the middle of January, 1923. After 
the death of Mr. McNaught the work 
of the Commission was carried on by 
the two remaining members, viz.: 
Hon. Sir Adam Beck and Hon. I. B. 
Lucas, until after the election in the 
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Bailvot 1919, when Colonel the Hon. 
D. Carmichael was appointed Govern- 
iment representative on the Commis- 
sion, which position he still holds. 

It was found that the previous 
legislafion governing the working of 
the Commission was inadequate for 
its proper operation, so at the session 
of the legislature in 1907 it was re- 
vised. ‘The Act of 1907 became the 
Charter of the Hydro-Electric Power 
Commission of Ontario, and created a 
body corporate under that name. This 
rch on 1007 fad -beenr amended “trom 
time to time to provide for extensions 
to the operations of the Commission 
not originally provided for, and also 
to facilitate its working. 

The Commission consists of three 
members appointed by the Lieutenant- 
Governor-in-Council, 
shall be a member of the Executive 
Council. The Ljieutenant-Governor 
may appoint one of the members to 
be. Chairmane ‘of “the Commission. 
Every person appointed to the Com- 
mission shall hold office during plea- 
sure, and the Lieutenant-Governor-in- 
Council, upon the death, resignation 
or removal from office of any member 
of the Commission, may appoint some 
other person to fill his place. 

The Commission may, by report to 
the Ljieutenant-Governor-in-Council, 
designate any lands, waters or water- 


one of whom 


powers, including the plant pertaining 
to such property, which in the opinion 
of the Commission should be acquired 
or leased. On report the 
Lieutenant-Governor authorize 


such 

may 
the Commission to acquire the same 
by purchase, lease or otherwise. The 
Commission may acquire or construct 
plant and works fer the generation, 


transmission, distribution and supply 
of electrical power to persons, firms 
or corporations, and enter into con- 
tracts with such persons, firms or 
corporations for the delivery of such 
electrical power. When called upon 
by the Lieutenant-Governor-in-Coun- 
cil, the Commission shall investigate 
waterpowers and report as to their ca- 
pacity and value. 

When a municipality wishes to con- 
sider the advisability of obtaining 
electrical energy from the Commis- 
sion, it must, through its proper offi- 
cers, ask the Commission to report. 
iterothesréeceipt <ofwSuch srequest-ea 
study is made of the requirements of 
the municipality to show the probable 
load required, and if desired the cost 
of a distribution system for its de- 
livery to the consumers. Estimates 
are prepared of the cost of the power 
to the municipality together with its 
share of lability to the Commission 
for mthe: cost) of: construction=-and 
capital charges on the same, to de- 
liver that power. If the applying 
council considers that the municipality 
would be benefitted by the service, a 
by-law is prepared and a vote of the 
electors is taken thereon. If money 
is required by the municipality to be 
spent on its distribution system for 
the delivery of the power within the 
municipality, a second by-law is pre- 
pared covering the amount, which is 
also subjected to a vote of the people. 
This second by-law may, if desired, 
Hersubmitted to -the electors at. the 
same time as the vote is taken on the 
first, which is commonly known as the 
enabling by-law. Having carried these 
two by-laws the municipal council 
then has authority to enter into an 
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agreement with the Commissicn for 
the delivery of the power, and to raise 
by debenture issue the money to pro- 
Waerthe -distripution system. odie 
agreement between the Commission 
and the Municipality must be sub- 
mitted to the legislature at its next 
session for ratification. 

The Commission agrees to construct 
transmission lines and other works 
for the delivery of electrical energy to 
the municipality, and to deliver the 
power as required. Up to the point 
of delivery to the municipality the 
Commission holds the position of a 
supplying power to the 
municipality. It obtains the electrical 
power either by generating or by pur- 
chase from generating companies, and 
by its system of transformer and 
interswitching stations and transmis- 
sion lines delivers that power to the 
remains with the 


company 


municipality. It 
Commisison to bear the cost of all 
construction for the delivery of the 
power and of operating, 
maintaining and renewing it so that 
it will at all times continue in the best 
possible condition and give as tiear as 
possible an uninterrupted supply of 
power. 

Such monies as are required by the 


the cost 


Commission on account of construc- 
tion are supplied by the Province out 
of appropriations for the Commission. 
These monies being obtained by the 
Province from the sale of bonds, the 
Commission is required to reimburse 
the Province according to the nature 
of the bonds. The Commission must 
each year pay to the Province, inter- 
est on all monies advanced to it on 
account of construction, together with 
an amount for sinking fund for the 


retirement of the bonds. By this sys- 


iem of financing and by maintaining 


ail of its works in the best possible 
condition, the will in 
tume operate a plant that will be debt 


Commission 


tree and at the same time equal to the 
best standards of construction and 
operation then existing. 

The municipality as the customer of 
the Commission has by its portion of 
the agreement undertaken those things 
that insure the success of the whole 
undertaking. As a partner with the 
other municipalities it pays to the 
Commission the cost to the Commis- 
sion of all power purchased by the 
Commission for its use, and its pro- 
portionate part of the cost of deliver- 
ing that power. The municipality 
also assumes a liability for its pro- 
portionate part of all monies ad- 
vanced by the Province to the Com- 
mission on account of construction 
for the delivery of that power. Al- 
though the Commission uses money 
obtained by the sale of bonds guaran- 
teed by the Province of Ontario; vet 
by their agreements with the Com- 
mission the municipalities give a sec- 
ond guarantee covering these bonds. 

The Commission therefore holds 
the position of a trustee which is 
unique, investing money obtained by 
the Province of Ontario for the bene- 
fit’ of = the <municipalities. "= -A:ccaunt 
must be made to the Province of all 
money advanced by it, and at the 
same time the municipalities have the 
privilege of inspecting the Commis- 
sion’s books in their interest. 
Although appointed by the Province 
and using funds advanced by it, the 
Commission is nothing more than a 
board acting on behalf of the munici- 
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palities who are in reality the parties 
most interested. ‘The Province is the 
banker and the municipalities are the 
borrowers while the Commission 1s 
given the supervision of the money 
loaned. 

In the cost of power as billed to 
them by the Commission, the munici- 
palities pay their proportionate part 
of the interest and sinking fund to be 
paid to the Province on account of 
caen minds advanced by it for ‘con: 
struction to serve those municipalities. 
The bonds issued by the Province will 
therefore in time be redeemed out of 
money supplied by the municipalities. 
Until these bonds have been redeem- 
ed the Commission retains a lien on all 
construction made by it and is the 
nominal owner. After the debt has 
been paid, the municipalities then be- 
come the sole owners of all construc- 
tion and the interest of the Province 
in that portion of the Commission’s 
work automatically ceases. Accord- 
ing to the present legislation there 
will then exist a system of municipal 
ownership of electrical utilities in its 
full meaning. ‘The municipalities are 
on their own account paying for the 
distribution systems within their cor- 
porate limits, while as members in a 
big partnership, through a board of 
trustees they are paying for the gen- 
erating and transmission systems to 
serve them. When these debts have 
been paid, they will be the owners, 
still partners in the one great scheme. 

The service is given to the munici- 
palities at cost. The Commission is 
not allowed to make a profit, nor can 
i mOPeCtatenal aelOss ul Ab the: endo 
each’ year an adjustment must be 
made and all of the expenses incurred 


if hate yearmonraccount. 0m the de 
tivery of the power must be appor- 
tioned among the municipalities to 
show the actual cost of the power 
taken by each municipality during the 
year. It is not until after the end of 
each year and the adjustment has 
been made that the municipalities 
know the actual amount of the cost 
of their power. The agreements re- 
quire that they shall pay this cost in 
twelve monthly instalments, each de- 
pending upon the amount of power 
taken in those months. In that the 
actual cost cannot be made up until 
after the year is completed it is im- 
possible to render monthly bills ac- 
cording to the strict interpretation of 
the agreement. ‘The monthly bills are 
therefore worked out on what are 
known as interim rates. ‘These rates 
are based on the operating conditions 
of the previous year or else on an esti- 
mate of the municipality's require- 
Water othe -eridieal thew year 
when the adjustment has been com- 
pleted and all costs have been appor- 
tioned to the various municipalities, 
thesrditerences: between .the wacttal 
costs and the amounts paid according 


ments. 


to the interim rates are compared. The 
municipalities are then rendered debit 
or credit statements as the case may 
be. Those municipalities that are 
found to have overpaid the actual cost 
Oumspe wemsare areimburseds by the 
amount overpaid, while those that 
have underpaid make up their short- 
ages in paying what is commonly 
known as the thirteenth power bill. 
The distribution of the power to the 
various classes of consumers rests 
with the municipality. All expense on 
account of construction within the 
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corporate limits must be financed by 
the municipal corporation. The Power 
Commission Act rules that all money 
borrowed by the Province or any 
municipality for the construction of 
transmission o1 distribution systems 
or other works provided for in that 
Net “shall not sattect the> borrowing 
powers of the Province or the muni- 
cipality. The framers of the Hydro 
Constitution that the slogan 
“Service at Cost” was to mean service 
the ultimate consumers. 


Saw 


Cie COS alo 
‘(he municipal systems were to be 
self-supporting and to operate in such 
a manner that they would require no 
assistance out of the general taxes. It 
was therefore provided that the munt- 
cipal electrical systems be kept as 
separate departments of the miunici- 
palities, and provision was made for 
the election of municipal commissions 
to manage them. The municipal elec- 
trical commissions are the custodians 
of the municipal electrical systems 
and have the supervision of their 
operation and finances. It is im- 
possible, therefore, for finances of the 
electrical systems to become mixed up 
with the others of the municipalities 
and the electrical departments cannot 
be made contributors to benefit the 
general taxes. 
The consumers 
cost. The municipal systems, must 
not be operated for a profit. Each 
municipal system must at the end of 
each year make a statement of its fin- 
that year, the 
classification of all receipts and ex- 


receive service at 


ances for showing 


penditures. The amounts of expendi- 
ture given in these annual statements 
are apportioned among the various de- 
partments of service of the electrical 


department, viz.: lighting, power, 
street lighting, etc., to show whether 
these departments are on a proper 
cost basis, or whether surpluses or de- 
ficits are being made. If it is found 
that a department is making a surplus, 
the reduced. 


deficit justifies an increase. 


rates are Similarly a 
This rule 
applies to all consumers excepting the 
If it is found that 


the street lighting, waterworks pump- 


municipality itself. 


ing or similar service has made a sur- 
plus or deficit, the amount is refunded 
or collected and the rates are changed 
to put those services on a cost basis. 

In order that .the municipal com- 
missions would not be faced with the 
problem of laying out a system of ac- 
counts that would give the necessary 
detail regarding the municipal sys- 
stem’s finances, the Hydro-Electric 
oven etae 
power to lay out a system for them. 
The Hydro Commission was also 
given the privilege of taking such in- 
formation as it desired from those 
books and publishing it in its reports. 
The Hydro Commission having access 
to the accounts of the municipal sys- 
tem, it 1s in a position to study those 
accounts and satisfy itself that the 
consumers are paying no more than 
their just portion of the total opera- 
tion. 


Power Commision was 


The rates used by the munici- 
pal systems are also subject to the ap- 
proval and control of the Hydro-Elec- 
tric Commission. It 


Power cai, 


‘therefore, if it considers the facts 


shown by the municipal statement 
warrant it, recommend that the rates 
in the municipality be adjusted to 
conform with the cost of service. 

In a system extending over a vast 
area and serving practically all of the 
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cities, towns and villages within reach 
Olitse lines; 10 1s atop besex pected tthat 
the work of the Commission would 
include more than the operation of 
that system and supervision of the 
municipal systems’ accounts and rates. 
The systems have continually to deal 
with new problems for they are all 
growing, taking on. more consumers 
and more load. Extensions are re- 
quired, present construction has to be 
changed and increased and materials 
and equipment are to be bought. It 
is Onlyethe larger cities that can keep 
a staff of employees competent to 
look =atter all details. “Phe ‘other 
municipalities must have someone to 
advise them and assist them in their 
problems. ‘The Commission has made 
provision for such.cases, and the muni- 
systems are enabled to get any 
service which is also rendered 
on a cost basis. 

Up to this point we have treated 
only of the Hydro-Electric Power 
Commission in its relation to munici- 
palities when the latter are considered 
as taking action covering the whole of 
the corporate limits. In police villages 
we have communities, having certain 
powers of themselves, yet being de- 
pendent upon the corporations of the 
townships in which they are located 
regarding other matters. Provision is 
therefore made for police villages to 
enter into agreements with the Com- 
mission for a supply of power under 
conditions that are peculiar to them- 
selves. 

In its relation to the Commission 
the Police Village assumes the status 
of a municipal corporation and can 
contract for a supply of power if the 


property owners within its limits give 


a favorable vote. The township or 
townships in which the police village 
is situated must by a by-law of its 
council and not submitted to a vote 
of the electors, raise by a debenture 
issue sufficient money to finance the 
construction in the police village. The 
property ~within ‘he “police village 
takes the whole responsibility for the 
bonds or debentures issued and any 
tax levy that may be made on account 
of them must be borne by the police 
village alone. Upon the completion 
of the distributing system and placing 
it in service all responsibility in oper- 
ation and handling of finances rests 
with the police village who is then a 
partner sharing with the other munt- 
cipalities in the rights and privileges 
as provided by the Commission. 

It. is also provided that in ‘cases 
where power service is desired outside 
the jurisdiction of any municipal cor- 
poration, the consumer and the Com- 
mission may enter into an agreement 
to supply that power. ~Under this 
arrangement supplied to 
railways and other 
companies that would otherwise be 
deprived, oh service, = ny! prolitere- 
sulting from services of this nature 
are retained by the Commission and 
appled towards the maintenance and 
operation of its works, thereby work- 
ing for the general assistance of all 
of the municipalities. 

The powers of a municipal corpor- 
ation cease at its limits and it has not 
of itself any authority to spend money 
on any kind of construction or to col- 


service 1S 
manufacturers, 


lect revenues outside those limits. In 
order that the benefits of the service 
might be extended to people or manu- 
facturers located outside the munici- 
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pality, special provisions had to be 
made. It was provided, therefore, 
that any township having received a 
petition from the people asking for 
service can take up the question in 
either of two ways. On the authority 
of the petitioners taking service the 
township can enter into a contract 
with the Commission for a supply of 
power, and by fixing the limits of the 
area to be served submit the question 
to a vote and raise the money re- 
quired for construction, making the 
Under this plan the 
township becomes a partner in the 
whole scheme for the benefit of the 
voted ared, the rest of the munici- 
pality being unaffected. Instead of 
the township undertaking the distribu- 


area responsible. 


tion of power, it may enter into an 
agreement with the municipality ad- 
jacent to it to have the latter under- 
take the service required. In this case 
the serving municipality is granted 
such rights as are necessary for the 
satisfactory operation of the system 
required, making the property holders 
financially responsible. 

This phase of the work naturally 
brought up the question of extending 
farther out to more sparsely settled 
districts and ultimately to farms and 
lighting along country roads. ‘This 
brings up a new field with conditions 
absolutely different from those in 
urban and suburban districts. Instead 
of the township undertaking the dis- 
tribution of the power or having some 
other municipality do it, it is taken 
care of by the Commimssion itself 
under an agreement with the town- 
ship, the cost of construction being 
guaranteed by the users who are all 
required to sign long term agreements. 


Since the proportionate number of 
services is low in such districts, the 
cost and the rates per service would 
be such as to prohibit such extensions 
being made. In order that the bene- 
fits of Hydro might be given in the 
more convenient parts at reasonable 
rates the Ontario Government adopt- 
ed the policy of advancing part of the 
cost of construction in rural districts. 

Where power is required for road 
or street lighting the cost of all con- 
struction for street lighting only is 
carried by the township. Such street 
lights when installed receive their 
power from the rural distribution 
system and are operated as part of it, 
the township collecting the cost from 
the ratepayers of the district served 
and remitting the same to the Com- 
mission. 

Although the rural consumers may 
each be considered as holding indi- 
vidual agreements with the Commis- 
sion, yet each rural district is treated 
as a separate municipality and with- 
out regard as to the direction in which 
it’ 1g. served: — All consumers; of, the 
same class are served at the same 
rates whether near the distributing 
station or at the most remote limits. 
Service is supplied at cost as in the 
urban municipalities, and any surplus 
or deficit in the finances of the district 
are reflected back to the consumers in 
an adjustment of their rates. 

With a system involving a great ex- 
penditure in capital and serving al- 
most every imaginable kind of load, 
every precaution must be taken to 
protect that system from any kind of 
avoidable accident. All plant and 
equipment, distributing or using elec- 
trical energy is therefore subject to 
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the approval of the Commission. In 
enforcing a high standard of construc- 
tion, the protection automatically ex- 
tends also to the persons and property 
Ofethe {Sers: 


The inspection of inside work had 
heretofore been left to the insurance 
underwriters. The service given by 
them extended only to the large towns. 
It. was recognized that the service 
should reach every point where elec- 
trical service The Pro- 
vincial Government, therefore, passed 
the requisite legislation and establish- 
ed an Electrical Inspection Depart- 
ment. ‘The supervision of this De- 
partment is placed with the Commis- 
sion. 


is given. 


The inspection and approval of in- 
cide wiring and electrical installations 


necessitated extending the work of 
the laboratory previously establish- 
ed by the Commission, to include ap- 
proval work. Another article herein 
eives! a brier Outline “ol the »work 
carried on in it. This is another ser- 
vice that has been inaugurated for the 
benefit of the municipalities, any spe- 
cial work required by them being 
given at cost. 

Such! ise the orednization om the 
greatest municipally owned electrical 
co-operative organization in the world. 
It has its existence for the benefit of 
those who use it, and those users 
know that in their bills for service 
they are paying only their share of 
the cost of that service and are in no 
way contributing to the coffers of a 
corporation controlled by a few indi- 
viduals. 


VET ee 


The Development and Function 
of the Laboratories 


HE department was or- 
ganized in 1913 when 
equipment for testing 
lamps was installed in 
Toronto Terminai Sta- 
tion. Shortly after- 
wards work was begun on the Ser- 
vice Building adjoining the Toronto 
Terminal Station and upon its com- 
pletion, the Laboratory occupied the 
portion of this building. 
Several pieces of testing equipment, 
which had been purchased from time 
to time, were brought in from various 


\ 


northern 


parts of the system and. installed in 


this building. Among these were 


the 300,000 volt testing transformer 
from Dundas, the oscillograph, a con- 
siderable number of portable meters, 
and the lamp testing equipment from 
the ‘Terminal Station.) “The depart- 
ment was then organized to include 
three divisions: The Lamp Testing 
division, the Meter and Standards 
division, and the High Tension and 
General Testing division. From that 
time, there has been a gradual expan- 
sion, and equipment has been added 
from time to time and additions made 
to the staff in order to provide for 
ies eevcn volume and 
variety of the work which the depart- 


increasing 
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Integrating Sphere Photometer. 


ment has been called upon to perform. 
In 1918 a considerable extension was 
made to the Service Building, and the 
whole of the older portion given over 
to Laboratory Aeterna 
space is now being used for Labor- 
atory purposes. 


work. 


Since the first organization a Photo- 
graphic Section has been added to 
take care of photography and blue- 
printing, and an Engineering Materi- 
als Section to take care of testing of 
a non-electrical nature, 
physical and chemical tests. 


In connection 


including 


with the enforce- 
Electrical Inspection 
Regulations, the Approval Laboratory 
was organized in 1918 to carry on 


ment of the 


tests and inspection of electrical ma- 
terial, devices and fittings which are 
required by law to be approved by 


the Commission before being sold in 
the Province of Ontario. 

The present organization includes 
the following divisions:—Tigh Ten- 
sion and General Testing, Meter and 
Standards, Photometric, Physical and 
Chemical, and : Ap- 
proval. 

The present functions of the L,abor- 
atory are fourfold :— 

1. Testing. 


Photographic, 


2. Inspection, 

3. Approval Testing. 

4. Research. 

The testing work of the depart- 
ment includes quality testing of all 
kinds of materials—electrical and 
non-electrical; quality and efficiency 
tests on electrical machinery, appa- 
ratus, devices and materials, such as 


generators, 


transformers, incan- 


Jb Val JE IACI ETI CI OFA) ie: 


UUTTEUOUAULOGLOSCOTOOEUETO TOUT OTOREOUROUOUTONOUTOROOTOTOOTNSTOUSGTINPITOOTORNOTUUTOLISIVUTOTORLTIU TONGS ROUIGLOSUOLONTINOUUOUISTOIDRIOITOUTTOTOCRUISINOLORISUNONTROTORTORIOUDONOUEOUURTORUGUDTOTROLOOTOLIOTIOTITOLEOOOOTROLELT 


descent lamps, insulators, insulating 
material, transmission line construc- 
tion material; paints and protective 
coatings; oil, gasolene; steel and all 
kinds of metals used in construction 
work; cement and concrete materials, 
etc. .Whenever possible all materials 
and apparatus are purchased under 
specification, and the testing work 
necessitated by these specifications is 
domes.pyeshe saboratory. \. Perrodic 
tests are also made on many types of 
materials in permanent use, such as 
transformer oil, ‘rubber 
Slovecrerc.. in ordersto amaintain: the 
quality of the materials in service. 


linemen’s 


A. considerable amount of testing 
work is also done for parties outside 
the Commission, who may require ex- 
pert testing service. The very large 


range of service required by the Com- 
mission has rendered necessary the 
installation of equipment and _ the 
training of a staff for a wide variety 
of testing work, which facilities are 
thus made available to the public. 
The inspection work of the Labor- 
atories includes ma- 
femoisajot wlll kinds? 
volume of structural steel for power 
houses, bridges, etc., reinforcing steel 
ror cOncrete,) Steelstrails, “penstocks, 
turbine valves, gates, etc., have been 
inspected 1n connection with the vari- 
ous construction jobs. This inspec- 


Liontissear ried som bothiuim she aactory 


engineering 
Aan yeny? lagge 


where the fabrication of the material 
is) Checked Mup ins.detan wand? inthe 
field where the erection of the struc- 
ture is followed closely by the in- 


Oscillograph. 
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spector. Samples of the materials 
are. also tested tor strength, in the 
Laboratories. Expert engineers and 
inspectors are furnished by the Labor- 
atories to the Engineering and Con- 
struction Departments, and they carry 
on this inspection work. In this way 
a close check is kept upon the quality 
of materials entering into the struc- 
tures and much time, inconvenience 
and expense is saved by the correction 
of factory mistakes in fabrication be- 
fore the material is forwarded to the 
field. 

A Similar Service is rendered in 
connection with concrete materials. 
When a new power project involving 
concrete construction is proposed, the 
Laboratory is instructed to recom- 
mend suitable sources of material, 
such as sand and stone. Surveys are 
made, materials collected and tested 
in the Laboratory. As a result of 
these tests recommendations are made 
regarding suitable sand and gravel 
pits for the job in question, and also 
regarding suitable proportions for 
mixing the cement, sand and stone to 
obtain the necessary strength of con- 
crete. An inspector is furnisned=by 
the Laboratory whose duty it is to 
see that the materials are .properly 
proportioned throughout the job; he 
makes continuous tests on the sand 
and stone, and also takes from the 
mixer each day, test specimens of the 
concrete and either tests them in the 
held or forwards them to the Labor- 
atory. In this way a continuous re- 
cord of the quality of concrete in any 
job is obtained. 

The third division of the activities 
of the Laboratories may be designated 
Approval Testing. This has to do 


with the enforcement of the Electric- 
al Inspection Regulations referred to 
above. The Power Commission Act 
provides that no electrical material, 
devices or fittings may be sold or used 
in Ontario unless the design and con- 
struction of the same has been ap- 
proved by the Commission. In order 
to approve these devices it is neces- 
sary that’ complete . tests be made 
upon them, and the Approval Labor- 
atory was organized im, 19138 fer this 
purpose. This section is kept svery 
busy testing and inspecting all sorts 
of electrical devices, apparatus, ma- 
equipment used in the 
This work at present does 
not include equipment for very high 


tenialsacor 
province. 


voltages, only in a few cases has any 
equipment for use on circuits of over 
600 volts been tested. The routine of 
the Approval Laboratory provides not 
only for testing representative samples 
of the devices submitted in order to 
compare them with the standards, 
but also for periodic inspection of 
approved materials and devices, either 
in the factory, in the Laboratory, or 
elsewhere. In this way it is possible 
to ascertain whether or not manufac- 
turers of approved equipment are 
continuously supplying their products 
in accordance with the standards re- 
quired. 

In this work the Laboratory works 
in co-operation with the Electric In- 
spection Dept., also with the manu- 
facturers who have representatives on 
a Committee which passes upon the 
Laboratory reports. Although the 
legal authority of the Commission in 
this work does not extend beyond 
Ontario, vet the approval of the Com- 
mission is accepted in some other 
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parts of Canada and full co-operation 
is maintained between the Labor- 
atories of the Commission and in- 


spectors all over the country. The 
Commission also co-operates with 
Underwriters’ Laboratories of the 


United states in this work, and “re- 
ceives from them valuable assistance 
in addition also to rendering them 
assistance. 

The fourth division of the work of 
the Laboratories is included in the 
Cencealmtenme Tesearci.,  lotudies: ane 
continually being made of problems 
arising in connection with the con- 
struction or operation of the Hydro 
Systems and include electrical, physic- 
al and chemical problems. The 
enumeration of a few of these would 
occupy too much space and only a 
general indication will be given of the 
type of problems considered. 


Among the electrical problems those 
connected with disturbances on the 
system, such as lightning disturbances, 
insulator breakdowns, transformer 
troubles, surges on the: lines due’ to 
the above causes, may be mentioned. 
These studies are both theoretical and 
experimental, the preliminary theo- 
retical studies being made in the 
Laboratory and the experimental 
studies in the field at the point where 
the trouble has occurred, whenever 
this 1s necessary. In connection with 
this work engineers from the Labor- 
atory have been to all parts of the 
system investigating unusual condi- 
tions and recording the data so ob- 
tained for the purpose of assisting in 
future investigations as well as for 
the purpose of clearing up the trouble 
which has occurred. Many problems 
have arisen in connection with the de- 


Torsion Test on Insulator Support for Disconnecting Switch. 
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sign of power stations, transmission 
lines, etc., and extended and lengthy 
investigations have been made in the 
Laboratory to obtain data for the en- 
and construction depart- 
ments to assist them in the construc- 


gineering 


tion and design of these works. In 
several cases these investigations have 
resulted in original contributions to 
the literature of electrical enyineer- 
ing. 

A large amount of work of an or- 
iginal character dealing with methods 
of proportioning concrete has also 
been done in the Laboratory. The re- 
sults of these investigations have been 
published in Canadian and American 


technical journals and requests for 
information have been received from 
all parts of the world as a result of 
these articles. Some of them have 
been translated into foreign language. 
The equipment of the Laboratory 
for electrical testing is probabiy the 
best in Canada. The Engineering 
Materials Laboratory is also well 
equipped for a wide variety of test- 
ing. Both equipment and staff are 
available to all who may be in need 
of expert testing or research service. 
Che: Vaboratories: “are rope aumeall 
times» during office hoursiom themre: 
ception of visitors who may be in- 
terested in seeing the equipment. 


TUPUOAAPOSPOROPOPOTUAUTODRDODROROLOLOROROSULOSORIUOSEOLEDORODOLOTODOSSOODDROOEODORPODESUOUIIOOIOOOPOPOPODILOFOEOLORDIDUPROUDILUDOLOLOLIROLOPOUILIDIUEOIOODOCALOLILOROPOULICCOD IORI ECSUCPLODOLIRELISIOLORUOOLOLOLOLOSITOPOREEI OL OT EES 


ANNOUNCEMENT 


“THE HYDRO LAMP” 


(Bulletin) 
We take this opportunity of announcing that the “Hydro Lamp” is well away 


on its career. 


It is here to stay, and from now on the circulation should increase 


monthly until finally 300,000 copies will be distributed. 


We wish also to announce that the Hydro Commission are absorbing one-half 
of the cost of producing these Bulletins, and Municipalities entering into the proper 
spirit of co-operation in the distnbution will be asked to pay only half of the cost for 
the number of Bulletins they are able to distribute. 


These Bulletins will also be sent to Municipalities with a consumer list of not 
more than 300 without rendering a bill, and we ask that the greatest care be exer- 
cised in sccuring the most effective distribution in Municipalities where these Bulletins 


are sent on that basis. 


They cost real money and they should not be wasted, and a 


great deal of good can be done by using good judgement in placing them in the hands 


of the consumers. 


We would further ask that you use real effort to spread these Bulletins among 
the consumers in your Municipality, and not let the fact that you are not paying for 
them directly influence you in neglecting to arrange for distribution. 


How many copies do you wish per month? 


Yours for co-operation, 


HYDRO-ELECTRIC POWER COMMISSION OF ONTARIO 
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Household Electric Refrigeration 


Investigation Shows Great Possibilities for Load Building, 
Better Servicing Facilities Must be Provided, 
Camparison of Costs 


By T. I. JONES, 
General Sales Agent Brooklyn Edison Company, Inc. 


_ eration load has long 

panies, but because of 

ling and maintaining the equipment in 
paratively slow. With a view to as- 


yj jill HE potential value of 
a j the household  refrig- 

been appreciated by 

central- station com- 
the high first cost of reliable machines, 
together with other problems of sel- 
satisfactory operation, the introduc- 
tion of this appliance has been com- 
certaining marketing methods and 
making recommendations for increas- 


ing the sale and use of residential 
sizes of electric refrigerators a survey 
has been made of the present status 
of this business as it applies to the 
central-station industry. 

One of the principal reasons why 
the electrically operated refrigerator 
has not achieved wider .application 
and a larger market is because of the 
Ircietormoreanized “methods for ser- 
vicing. Like the automobile or any 
other highly developed piece of me- 
chanism, a reasonable amount of care 
and supervision in operation is neces- 
sar to produce the best results. Unless 


* From a paper presented at the forty- 
first convention of the Association of 
Edison Illuminating Companies at White 
Sulphur Springs, W.Va. 


some definite method of maintaining 


‘the machine after it is purchased is 


devised and effected, satisfactory re- 
sults are difficult to obtain. 


Refrigerating equipment now avail- 
able is generally marketed in two 
ways. Either the mechanical appa- 
ratus is supplied and sold entirely 
sepatalte. troll =tlicz= pox, Ol ate 
mechanical equipment and the box are 
manufactured and sold as a unit. 


To ascertain correctly the practical 
operation of the modern household 
electric refrigerator as recently de- 
veloped, a complete list of all sales of 
two of the principal types of machines 
within a given territory was obtained 
from the manufacturers, and from 
this list names were arbitrarily picked 
and a letter sent to each asking ans- 
wers to the following questions: 
“What is the name of electric refrig- 
erator?” “How long have you used 
itp" Iasiit operated Satisiactorily? 
“What trouble have you experienced. 
fPcarryes” | 


The 115 replies to this questionaire 
which were received may be 
marized as follows: 


SU 


l—Average time in use... 19 mths. 
2—Number in operation gen- 
erally satisiactory ..s= 05 
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Number in operation with 


Mito toutes Sek eats. 12 
Number in operation gen- 
erally unsatisfactory ........ + 
Number entirely discon- 
PITICG (get ee eee! 4 
3—Nature of troubles: ‘Thermostat 
control out of order, motor 


trouble, odor of gas, leak in 
brine tank, belt had to be re- 
placed. 


Some of those who reported minor 
troubles have had the machine in use 
for two or three years. ‘The manu- 
facturers state that materiai improve- 
ment has been made in the refriger- 
ator during the past year, and an 
analysis of the replies of those using 
bought within the past 
twelve months seems to show general 
satisfaction with their operation. 


machines 


It would seem from an analysis of 
these replies that the electric house- 
hold machine has been sufficiently de- 
veloped to warrant practical use with 
reasonable care of the machine. It 
cannot operate without maintenance, 
and this care is essential if the electric 
household refrigerator is to be in con- 
stant use. 

If one were to list the advantages 
and disadvantages of the electric 
household refrigerator as at present 
developed, they might be recorded as 
per the list below :— 


ADVANTAGES 


1—Better sanitary conditions. 

2—Dry cold. 

3—Pure ice for drinking purposes. 

4—Quantities of food can be stored. 

5—Kconomy in lessening food spoil- 
age. 


o—Convenience. 

7—Saving in labor. 

8—Does away with the ice man. 

9—No uncertain time of the de- 
livery of ice. 


DISADVANTAGES 
1—Present high cost of originai 
equipment. 

2—Uncertain servicing. 

Enlarging on one of the advantages 
indicated, a study made by A. M. 
Greene, Jr., professor of mechanical 
engineering at Rensselaer Polytech- 
nic Institute, Troy, N. Y., is signifi- 
cant. Harmful bacteria become in- 
active when temperature is less than 
44 deg. F. dry air. The temperature 
in the average domestic ice box does 
not usually drop below 50 deg. F., so 
that bacteria is still active and food 
spoils. Professor Green’s test was 
made on 250 domestic ice boxes, and 
showed that only 14 per cent. of them 
operated with a temperature of less 
than 45 deg. F. “This demonstrates,” 
says the professor, ~“that.i¢e.1s notea 
reliable means of preserving food.” 
That this has long been recognized is 
shown by the development of our 
present system of cold-storage ware- 
houses using refrigerating machines 
which remove the heat and produce a 
dry temperature, wherein bacteria are 
rendered dormant and foodstuffs kept 
and maintained in edible condition for 
indefinite periods. 


CoMPARATIVE Cos’. 


The comparative cost of refrigera- 
tion by means of ice and by means of 
mechanical operation has, of course, 
a strong bearing on the marketing of 
the electrical machine. 
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T'asce I]—ComParativE ANNUAL Cost OF OPERATING ELECTRIC HOUSEHOLD 
REFRIGERATORS AND ORDINARY IcE Box. 


Ikee Machine Machine No. 2 Machine 
Refrigerator No. 1 Type A Type B No.3 
Gibicrcontcntos 16 trata ee ees ee 6 6 6 5 7.5 
Costrore cabinet; OricesbOx as toe ee SLOOOOse SOO COSSS TOO 00 ieerkn Uieeoiere 
Costrorahe rimenatitios Machines sn: eee eee 225002 Re 205.00; ieee, Oe 
COsHO rea Diner 1d SInAaCH Ine magn ais Oe eee eek eee ce bere fo, Se 495.00 550.00 
Total cost of refrigerator complete .............. $100.00 $325.00 $395.00 $495.00 $550.00 
Operating Cost: 
ine pest rom iiyestiient, 22-24. 0) ces * eS $ 6.00 $19.50 $23.70 $29.70 $33.00 
IDEM Ge Cia tO nests eet ce oe eee ee, ee 10.00 32.50 39.50 49.50 55.00 
OME ATMS: COST tet a eek hl ene ae ie a, 42.00 30.00 30.00 30.00 30.00 
Al Oral nitiiial COSt not so, a eee ee oe eee $58.00. $82.00 $93.00 $109.20 $112.00 
IWatesomcnterest pcr Ceft.» 0:5. eee, 6 6 6 6 6 
Estimated rate of depreciation, per cent. ........ 10 10 10 10 10 
Fstimated annual consumption lb. and kw.-hr. 7,000 600 600 600 600 
Estimated rate paid, cents per 100 lb. and per 
(ej Sl eM oP vee ie Se etna aa nee NR Ms hea 60 5 5 5 5 
Ciiiemcontentsy: feet irs. tlie arate ean Be 29 10 1 10 9 8.5 
Co staotreapimer. Ofte 1Ce\ DOR ram eves. Uh ee Ont SHO OO ap LOOFO0 s- SI50.00 Pees se or Seen 
Coston cermgeratinon machine. ...4.08 sack 2500S 2°29 5). 00m meee ao ane eas 
Cosmoiacapinetands machines... 184 amet re — een Sel Leek ee a ae 595.00 650.00 
Total cost of refrigerator complete .......... $150.00 $400.00 $445.00 $595.00 $650.00 
Operating cost :— 
Igiterest on investment 22... © re $9.00 $24.00 $26.70 $35.70 $39.00 
Depreciation thease uth Ate Se eee tee, 15.00 40.00 44.50 59.50 65.00 
Pera MERE PENSEs ety cae fee eee ae 54.00 35.00 35.00 35.00 35.00 
Aineuennaiial Costes! 6. oo 8 $78.00 $99.00 $106.20 $130.20 $139.00 
kate Obi Mterestaper “Cent .=. i. ki ist ties 6 6 6 6 6 
Estimated rate of depreciation per cent. ........ 10 10 10 10 10 
Estimated annual consumption, lb. and kw-hr. 9,000 700 700 700 700 
Estimated rate paid, cents per 100 lb. and per 
IFAC G AG Zs ten iN Oe MOE oleae aD eas am ane Anadbie es 60 5 5 5 5 


Table I, shows that for an appar- 
atus of 6 cu. ft. capacity the annual 
cost of ice refrigeration is $58, as 
compared with a cost: for “electric 
operation with a kilowatt-hour rate of 
5 cents, varying between $82 and $118, 
in accordance with different types of 
machines. This comparison is on the 
basis of ice at 60cents per 100 JbL., and 


takes into consideration interest on in- 
vestment and cost of depreciation in 
both cases, For a 10-cu. ft. outfit the 
comparison is $78 for ice as against 
a variation of $99 to 139 for electric 
operation. 

Considering the saving in food and 
the greater sanitary and convenience 
advantages of electric operation, this 
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operating expense is by no means pro- 
hibitive. The difficulty will lie, there- 
fore, not so much in the operating cost 
as in the large investment required for 
electric refrigeration, and before this 
appliance can come into general use 
its first cost must be materially re- 
duced. With quantity production this 
difference will tend to disappear. 

A conference with the executives of 
the refrigerator manufacturers de- 
veloped an interest by the manufac- 
turers and an agreement on their part 
to reduce the price of the machines if 
the output could be materially in- 
creased. 

VALUE OF I,0AD 

We now come to the value of the 
domestic refrigeration business to 
the central-station companies of this 
Table II shows the com- 
revenue derived from 


country. 
parison of 


household electrical appliances. ‘lhe 
kilowatt-hours used are based upon a 
record of actual use.” If.a special 5 
cent rate, as has been suggested from 
some sources, were made for refrig- 
eration business, this would reduce the 
revenue figure shown in the table from 
$64 to $40. 

This table indicates rather clearly 
the desirability, other things being 
equal, of making a serious attempt to 
develop this business. This will be 
further. emphasized in our minds if 
we take into consideration two further 
facts: 

1. No special additional investment 
is required to be in readiness to serve 
this type of apparatus as is the case 
with ranges, for instance. 

2. The average maximum demand 
for household refrigeration pirposes 
not being much more than 0.25 k.w., 


TABLE IJ.—REVENUE FROM HOUSEHOLD ELECTRICAL APPLIANCES 


Maximum Annual Rate Revenue 
Demands Consumption Per Annual per Kw. 
Watts Kw. Hr. Kw. Hr. Revenue Demands 
Wa tlle. lrons- ieee ee ee 600 30 Sc. $ 2.40 $4.00 
Grills+.c.. 23 Sie ne 500 34 Sc. TAY i 5.44 
Picatere (radian): eee eae 600 42 Sc. 3.30 5.60 
E OUSTELS? Gute ee eee 500 37, oe 2.96 5.92 
Washitie Machines: 300 Zo Sc. 2.00 6.07 
Percolators oa. ee ee i 400 42 Sc. 3.00 S.4 
TrOnis: the 53 eek ener eee 600 72 8c. Dro 9.600 
Ironers (electrically heated.) 3,000 360 Sc. 28.80 9.60 
Vactrum, Glésners ¢.62 iene 200 27 Sc. PANS 10.80 
Radiatots4uce. 8: si eee eee, 600 96 Sc. 7.08 12.80 
[roners (gas heated) #2022 300 60 Sc. 4.80 16.00 
Heating pads sates erate 50 1 Sc. 1.20 24.00 
PaAnssl.o 2 Derr oie ie Se og) 50 16 Sc. 1.28 25.60 
sewing Machines 22... 50 We Sc. 1.36 paged 
Lamps, (pottable) t.2323 oc 150 60 Sc. 4.80 32.00 
Ranges «toe 2in Zabee gee 200592 "12500 Sc. 120.00 48.00 
Retrimeraborsyeaseceetees en 300 800 Sc. 64.00 PA BS Ye 
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and the number of kilowatt-hours used 
being comparatively large, the load 
factor of this business, in comparison 
with other househoid service, is ex- 
ceptionally high and attractive. 


The criticism, of course, will be 
made that the central station now has 
the greater portion of the ice-manu- 
facturing business, and to encourage 
the sale of energy for household elec- 
tric refrigerators will be merely trans- 
ferring the income from one customer 
While it is true that the 
greater bulk of our artificial ice manu- 


to another. 


facturing is now done by central- 
station power, it must also be borne 
in mind that the average rate to the 
central station for this service (usual- 
ly high-tension) does not exceed 134 
per the 
rate (low-tension) for the 


cents kilowatt-hour, while 
average 
revenue estimated in Table I is 5 cents 
per kilov-att-hour, showing a material 
margin in favor of the low-tension 


service. It is further pointed out that 


with electrical refrigeration the use 
will be much more extended than with 
local use of refrigeration by ice. 


RECOMMENDATIONS 


In-view of the facts here presented 
and their bearing upon the develop- 
ment of additional attractive business 
of the revenue-producing type, the fol- 
lowing recommendations are made: 

1. That the central station encourage 
the ssalezor the electric household: re- 
frigerator as at present developed, it 
being understood that with this en- 
couragement the manufacturers guar- 
antee proper servicing conditions. 

2. That a committee from this as- 
sociation or an individual investigator 
be appointed to continue the investiga- 
tion of this subject, reporting from 
time to time the development of the 
appliance and calling to the attention 
of the apparatus manufacturers any 
general criticisms on their machine 
and service. 


—Flectrical World, Nov. 4, 1922. 
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Window Display, London Hydro Shop. 
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Bread and Butter Economics 
By SIR LEO CHIOZZA MONEY 


OUBTS may _reason- 
ably be entertained as 
to the forms of owner- 
ship and control best 
suited to the produc- 
tion and distribution of 
commodities, such as food, or clothes, 
or houses. 


GY 
ZY 
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ihere! can surelyesbe=ie 
doubt, however, that when it is a mat- 
ter of controlling services which are 
essentially public in their nature (such 
as water supply, sewage systems, road 
maintenance, street lighting, gas and 
electricity supply) THE COMMUNI- 
TY 2SHOCULD TAR CHARGE: 
Such undertakings are essentially 
non-competitive and monopolistic, and 
that being so they ought not to be 
resigned to the control of trusts. 

This is not to attack the existing 
companies which own undertakings, 
tore 1 thes commiunity=snas note ie 
sense to serve itself, it ought to thank 
and not to blame capitalists who do 
what it leaves undone. Better a tram- 
company than no tramway; 
better a council tramway than a trust 


way 


tramway. 

Thus also with the all-important 
subject of electricity, which through- 
out the world is passing into public 
hands. 

The latest figures relating to elec- 
tricity prices show how well public 
electric undertakings are serving us. 
The Stoke. Newington Borough Coun- 
cil have reduced the price of current 
since last June from 7d to 6d for 
lighting, and from 2% to 1% for 


domestic heating and cooking. The 
ot. Pancras’ Borouch® .Council gare 
doing better still. They have reduced 
their prices for lighting from 6d to 
5d per unit, and for power and heat- 
ing ‘trom’ 1'2d-to: ld-per unit ais 
is not done at the expense of the rate- 
payers. “On ethne= conitar yest ete 
lower prices the profits will be large 
and will reduce the rates. 

Thus, again, at Hackney; in spite 
of low charges, a profit of £25,000 
has been earned in the last year. 

When I served on the Coal Com- 
mission I took some pains to get 
placed before that flouted body, whose 
work was not allowed to give pros- 
perity to the nation, the remarkable 
facts as to electricity in the country 
as a whole. 

Sworn and uncontradicted evidence 
showed that at every point the local 
authorities controlling electricity in 
the public interest did better than the 
private elecric companies. The pub- 
lic authorities worked with smaller 
capitals per unit, had smaller work- 
ing expenditures, spent less on off- 
cials, and charged the public less for 
electricity. 

THE DIFFERENCE IN Pricks Was 
ActuaLLy 60 Per Cen’. IN Favor 
oF THE Pusric BoptiEs. 

I hardly know why it should be 
necessary to point out these very 
obvious things. Have not Londoners, 
for instance, noticed that when the 
trust trams and the trust omnibuses 
with the T,ondon 


come in contact 
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County Council trams they have to 
reduce their fares? Have they not 
observed the difference in length be- 
tween a penny ride on an L.C.C. tram 
from, say, Blackfriars, and a penny 
ride on a London General omnibus 
on roads where there are no public 
trams? es 

—Exchange. 

ee ak 


Ten “Donts” in Using Electric 
Equipment 


To minimize the possibility of acci- 
dents or fires from electrical causes, 
City Electrician Israel” Lovett of 
Omaha, Neb., has published precau- 
tions against careless 
electrical equipment, extracts from 
which as published in the Electrical 
World, are given in the following :— 

Don’t fail to insist that your elec- 
trical contractor secures permit and 
inspection for any new electrical 
wiring. You help to pay the salaries 
of the inspectors; why not have some- 
thing to show for your money? 

Don’t use pennies for fuses. There 
used to be a practice of hanging a 
monkey wrench on the safety valve. 
This has become unfashionable. 

Don’t use or handle electrical ap- 
pliances such as vibrators, heaters, 
etc., while sitting or standing in the 
bath-tub. 

Don't leave” the “electric flatiron 
connected to the circuit and go to use 


handling of 


the telephone, visit with the neighbors 
Oi 00. Call sate theme lOc alurCcOSts 
$100 for the fire department to make 
a “run” even for a smoking ironing 


board. 


Don’t use paper shades or other in- 
flammable materials or decorations 
about electric lamps. 

Don’t use lamp cord wiring in your 
homes. It is unsightly and unsafe. 
The underwriters’ committee which 
recently made a survey of Omaha 
stated: that 40 per_cent: of the so- 
called electric fires originated from 
defective cords. 

Don’t permit “the handy man” nor 
the incompetent workman to do your 
wiring, 

Don't. forget that there are 365 
days in every year in which to see 
that your electric wiring is in first- 
class shape. Tire prevention week is 
Pastsebut) thereware sii ty-one moter 
weeks yearly when the same pre- 
cautions can safely be taken. 


Don’t forget at any time that good, 
competent workmanship and _first- 
class materials used in the installation 
of electric wiring make the best and 
safest job of work. 


Don'twoverlook the act that” the 
electrical department is anxious to 
furnish service and will be glad to 
offer suggestions for your wiring job. 


Some of them may prove useful. 
se eh ax 
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The Induction Motor and Its Application 


By-J- He -CASGER: 
Assistant Engineer, H. E. P. C. of Ontario 


(HE popularity of elec- 
tricity for power pur- 
poses is due chiefly to 
the induction motor on 


N 
= 
7s 


MMe 


account of its ability, 
and 
Practically any piece of ap- 


reliability sim- 
plicity. 
paratus or group of machines can be 
driven by a motor more directiy and 
with less expense from an installation 
standpoint than by any other means. 
The induction motor is compact, al- 
most noiseless and requires so little 
attention that it is 
electricity is available. 

An induction motor can be built to 
meet every and any conceivable con- 
dition and has been standardized for 
the voltage and frequency commonly 
available. 


used wherever 


The choice of a motor for 
particular 
the 


secondly b 


any job is governed,— 
and 


the power supply. In 


firstly by work to be done 


Ontario, 25 and 60 cycle power is 


used and supplied at voltages from 
110 to 4000. Small motors are usual- 
ly operated at voltages from 110 to 
550.. Motors 5. to 50° horse: 
power are supplied with voltages from 
220 to 550 and the larger motors with 
550, 2,200 or 4,000. Due to the high- 


er standard of installation and inspec- 


from 


tion, the higher voltage is less to be 
condemned than formerly and much 
to be preferred on account of lower 
installation The standard 
motor =cannot-‘be: ‘expected toy meet 


costs. 


extraordinary conditions but a special 
motor can be built to do so. In the 
past practically no attempt was made 
to secure, suitable If the 


starting duty were heavy, a larger 


motors. 


motor than was necessary to operate 


the load: after it. was Started avas 


was bought in order to take care of 
This re- 


sulted in high operating costs as well 


the heavy starting condition. 


as a more expensive installation. 
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I*requently the purchaser has relied 
upon the salesman and on his limited 
knowledge of things electrical to ob- 
tain a motor which would do his 
This has resulted in some 
cases in his obtaining the cheapest 
motor on the market,. while in other 
cases where the consumer wanted the 
“best” in. getting a motor much too 
Inpeen tom. the! job.) In’ either case, he 
usually got what he termed a good 
MOlOimew by thiseis meant that ite did 
the work, and, until he was penalized 
for poor power factor, the customer 
was as a rule quite satisfied. 


work. 


In Hydro municipalities it is not 
enough for. the Superintendent to 
simply maintain a supply of current. 
His job is to give service at the mini- 
mum cost to all customers. This 
means that he is to keep theprice of 
power as low as possible and further 
to see that it is not necessary to penal- 
ize his largest customers, namely, the 
power users. Where the municipality 
is penalized on account of low power 
fictormmthe srestlteis 7a higher resale 
rate. ‘The proper motor installation 
will practically eliminate the penalty 
both to the customer and to the muni- 
cipality, and, in order to obtain the 
results aimed at, it is essential to keep 
in mind the characteristics of the in- 
duction motor and to select motors 
for each installation, which will best 
meet the demand. A ‘study of’ the 
curves attached and the accompanying 
table, from which the curves are 
made, will give considerable informa- 
tion. They show that the power 
factor of high speed motors is con- 
siderably greater than that of low 
speed motors. This is due chiefly to 


the ‘fact that there is less iron in the 
small high speed motor and, conse- 
Guenthymalesswexciting jcurrent. “Ait 
other noticeable feature is thet the 
power factor increases from nu load 
to load and one-half and does not fall 
of until approximately double full 
loddeist reached. bhevetliciency also 
is higher for high speed motors than 
for low speed motors, and, although 
less noticeable, is due to the endeavor 
of the designer to keep the efficiency 
up, which is done at the expense of 
the power factor. The true efficiency 
is the product of power factor and 
efficiency and is known as the appar- 
ent efficiency. All motors should be 
chosen on the basis of apparent effi- 
ciency, other things being equal. 


Contrary to the general impression, 
the starting torque of the high speed 
motor is usually better than that of 
the slow speed motor and- there are 
few places where the latter should be 
recommended, the outstanding excep- 
tions being as follows: 


(a) Where direct connection is de- 
sirable. 


(b) Where space is limited and 
the proper size pulleys cannot be 
used. | 


Coy inere 
short duration occur. 


overloads of 
In this case 
the large motor has more heat storage 
capacity and short overloads do not 
increase the average temperature 


rapidly. 


heavy 


Motors are rated on a heating basis, 
the nominal rating being 40° C. rise 
at continuous full load or 55° rise 
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after load and one-quarter for two 
hours. The 50° motor is maximum 
rated and will carry only small over- 
loads of short duration. Roughly, it 
is equivalent to 85% of the 40° mo- 
Where the load is known, it is 
advisable to purchase 50° motors 
due to the better characteristics and 
lower cost. Referring to the curve, 
the power factor of the 50° motor at 
full load would be approximately that 
shown at 125% full load, which is 
from 2% to 39% Where 
heavy starting duty is required, the 
wound rotor motor is advisable or a 
special designed squirrel cage motor. 


LO 


higher. 


up. we. dind| that ssthe 
cause of penalty or high operating 


COSts 15% 


Summing 


(1) Over motoring. Too large a 


motor for the job. 


(2) Wrong class of motor. Slow 
speed 40° motor used instead of a 
high speed 50° motor. Large motor 
to take care of heavy starting in place 


of the proper size motor especially de- 


signed for heavy starting. 


The use of 
indi- 


(3) Improper layout. 
a number of small motors on 
vidual drives where one large motor 
driving a group of machines would be 
preferable. . 


(4) Carelessness or expediency. In 
accepting any kind of motor easily 


available without regard to the oper- 
ating characteristics or the effect on 
the system generally. 


Much can be accomplished in the 
way of better and cheaper service 
where the co-operation of the cus- 
tomer, the engineer and the manufac- 
turer can be obtained. Improvements 
in design and operating character- 
istics of motors can only be expected 
where there is a demand for better 
things. Some manufacturers have 
already designed motors having con- 
siderably higher power factor than 
has been obtainable in the past, and 
undoubtedly, better motors will be 
built if the demand is created. The 
managers and superintendents should 
first familiarize themselves with the 
subject and give assistance to their 
customers, The “engineers sof the 
Commission are available and ready 
to assist with their experience and 
should be. called upon for advice in 
all cases. Low power factor, due to 
motors, is chiefly noticeable in 60 
cycle districts and an earnest get-to- 
gether policy must be followed to 
overcome the waste of money and 
equipment. ‘The installation of con- 
densers, such as synchronous motors, 
is sometimes necesary and adviable, 
but in a way is adding a trouble to 
correct an existing one and should be 
used only when it is impossible to 
maintain suitable operation by the 
selection of proper induction motors. 
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Apparent Efficiency ..... 65.2 F222 ZO 70.6 
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Typro News tems 


Central Ontario System 


Electric consumers in the recently 
annexed Cedardale will 
the benefit. of Oshawa rates on their 


section get 
next lighting bills. 
Speer ee 1S 

The ornamental street lighting in 
Trenton is now entirely completed. 
There are 46 cast iron standards and 
two wall bracket mountings, using 
600 c.p. lamps. The completion of 
this lighting system with the new 
restlteds tm, a creat 
in appearance to 


business district. 
a 


pavements has 


improvement the 


The Canadian National Railways 
are using electric drivé in their rail 
re-sawing plant at Belleville. 

a ee 

The general improvement in in- 
dustrial conditions has shown itself in 
a large increase in the Kingston load. 
Negotiations are under way for a 
supply of power to the Canadian 
Locomotive Co., who have recently 
received a large order from the Can- 
adian National Railways. 

ch ea 

The paper mills at Strathcona and 
Camden East are operating at full 
capacity. 

eee. 

The first section of rural lines in 

Kineston Township, built under the 


Rural — Heaydro-Hlectrie 


Distribution 


Act went into operation in December. 
Plans are being prepared for exten- 
sions in this district to serve West- 
brook and Collin’s Bay. 


system supplies Cataraqui Village and 


The present 


the vicinity. 

The Findlay Company of Norwood, 
have installed.a 35 h.p. motor in their 
wood working plant. 

Plans are being considered for the 
construction of a new Municipal Sub- 


station at Peterboro. 
K x * 


Niagara System 


l‘our generators are now in oper- 
ation at the Queenston plant, and all 
are loaded to capacity. -It is expected 
that the fifth unit will be put into 
operation within the next few weeks. 

Orders have recently been placed 
for three additional units, and these 
will be installed as rapidly as possible. 


The load'on the Niagara: System” is 


Mereacine@nat a remarkable wate, and 
the full capacity of the plant will be 
tised tp: by 1926. 
that 
taken to provide for -an additiona! 


It fs. necessary, 
therefore, immediate steps be 
power supply. 
2 en aer te 
The Hamilton Hydro-Electric Sys- 
Office 


Building near the corner of King and 


fen recently. spurchased= an 
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James Streets. Extensive improve- 
ments are now being made to the 
building, and it is expected that it will 
be ready for occupation about April 
Ist. We are advised that the formal 
opening is to be an event of consider- 


able local importance. 
ieee. Se 


Owing to the rapidly increasing 
loads in the various municipalities, it 
is necessary to make provision at once 
for the increase of transformer ca- 
pacity in the following municipalities 
where the sub-stations are owned by 
the Commission: Port Credit, George- 
town, New Hamburg, Ridgetown, 
Tilbury, Caledonia, Norwich, Aylmer, 
Delaware, Embro, Leamington and 


Amherstburg. 
*K * * 


A. sub-station which has been con- 
structed to take care of power re- 
quirements in the Beamsville rural 
power district has recently been put 
into operation, and service will be 
available for a large number of rural 
consumers in this district within the 


next few weeks. 
oe ee ee 


The Commission recently completed 
the construction of a 26,000 volt line 
extension to Fletcher, and the erection 
of an outdoor type sub-station at that 
point. A 4,000 volt line has been con- 
structed from Fletcher to Merlin, and 
power service was first supplied to 
that municipality on December 22nd. 

oo Peete 

The Village of Wheatley passed 

Hydro Enabling and Money By-laws 


at the recent municipal elections, and 
arrangements are being made to com- 
mence the construction of lines to 
supply that municipality early in the 
coming spring. 
ate heer 

Power was first supplied: to the 
Village of Belle River on December 
5th, and the district in the 
vicinity of Belle River was put into 
operation on December 20th. This 
rural district covers a considerable 
area, and supplies a large number of 
summer homes along the south shore 


Otelsake as he tiie 
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rural 


Estimates in connection with the 
cost of power have recently been sub- 
mitted to the Village of Stouffville, 
and it is expected that the necessary 
lines will be constructed to Stouffville 
early in the coming spring. Power 
will be supplied to this municipality 
from the Bond Lake Station of the 
Metropolitan Railway Company re- 
cently taken over by the Commission. 

idee ie: ek 


Ottawa System 


The Ottawa Hydro-Electric System 
is now taking a load of over 12,000 
h.p., the largest in its history, and has 
several important loads in prospect, 
notably the new City Hospital. To 
take care of its ever increasing de- 
mands, the Commission has just com- 
pleted a new substation which will be 
fed by new 11,000 volt underground 
mains, the Ottawa and Hull 


Power Company. 
ee ee 
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JOBBERS AND DEALERS 


Electrical material, devices and fittings for use on 
inside electrical installations in the Province of Ontario, 
must not be offered for sale until their design and construc- 
tion has been approved by the Hydro-Electric Power 
Commission of Ontario. (6 Geo. V., Chapter 19, 1916) 

Manufacturers whose products are approved and listed 
by other recognized authorities, and which also meet the 
requirements of this Commission, may have same placed on 
the approval list by making application in accordance with 
Approval Laboratories’ Bulletin No. 5, a copy of which will 
be sent upon request. 

ONTARIO DEALERS’ ATTENTION IS CALLED TO 
_ THE FOREGOING REGULATION—WHICH PROHIBITS 
THE SALE OF UNAPPROVED ELECTRICAL DEVICES. 


APPROVAL LABORATORIES 


HYDRO-ELECTRIC POWER COMMISSION 


OF ONTARIO 


8 STRACHAN AVENUE, TORONTO, ONTARIO 


NOTICE 
TO ELECTRICAL MANUFACTURERS, 
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HYDRO QUALITY LAMPS 


TESTED IN FOUR WAYS 


TCT 


First — For Candle Power : 
Second — For Current Consumption : 
Third — For Mechanical Defects : 
Fourth — For Life 


Hydro Lamps are made to Hydro Specifications designed 
to give Long Life. 

Our Inspector at the factory where Hydro Lamps are 
made examines all our lamps before they are sent to you to 
insure uniform quality and compliance with our own 
specifications. 


Tests of lamps in actual service bear out the fact that— 
Hydro Lamps are the most economical in the long run. 
Buy them from 
The Hydro Electric Power Commission of Ontario 
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Convention Number 


This number of the Bulletin is de- 
Voucdmentinely. 10. -reporine (the. pro- 
ceedings of the- Convention: of the 
Association cf Municipal Electrical 
Utilities, which was held at Toronto 
On janavary Zoth and 26th. The As 
sociation is to be complemented on the 
success of its meetings held from time 
to time, but that held recently exceed- 
ea any of the previous winter Conven- 
tions. Although the Summer Conven- 
tions have proved the greater attrac- 
tiomepeyete athe: haitendance on “thts 


eccasion compared very favorably 


with the most of those held during 
the Summer. 


It was regretted that the President 
was unable to attend and give his 
usual hearty welcome. He has, how- 
ever, forwarded us a copy of the 
address that he had prepared for the 
opening which we are publishing here- 
in. It contains an important message, 
and we commend it to the earnest per- 
usal of all our readers. 


The real value of any organization 
to its members depends upon the co- 
operation of those members. The 
Executives that have had the destin- 
ies of the Association in their hands, 
have endeavored to keep it up toa 
high standard... They wished they 
could have done better, and at the 
same time felt that the Association 
was reaching all classes of its mem- 
bership. The new Executive has beea 
given a standard to work to and will 
iryeatordorevchny more, § let the mem= 
bership as a whole be ready to co- 
cperate and assist in every way pos- 
sible. If this is done its officers will 
then feel that the Association is really 
doing the work for which it is in- 


tended. 
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The President's Address 


By M. J. MCHENRY, Walkerville 


T affords me the keen- 
est pleasure to open 
Annual Conven- 
tion of the Association 


ay 
of Municipal Electrical 
ee and to wel- 


come the delegates and their friends, 
who are present in such large num- 
bers. It has always been a very grati- 
fying feature of our Convention, that 
we have such a large representation 
of the municipalities of the Province 
of Ontario, who are handling their 
Owl clecinicaliuilitiess #ln tactmruat 
were not for the splendid attendance 
and interest taken in the Convention 
sessions, I fear, that the Association 
would have long since ceased to be 
as active or as useful as it is at the 
present time. 

In welcoming you to this Conven- 
tion I extend the wish of the Officers 
and Executive of the Association, that 
you may spend a very pleasant and 
profitable time during these few short 
sessions. Your various Convention 
Committees have endeavoured to pre- 
sent papers, which will be of valuable 
assistance to every utility manager, 
and which will bring forth the best 
possible discussion. We, therefore, 
trust, that you will be able to say at 
the end of the Convention, that it has 
been a success, and of interest and 
value to you. 
the which has just 
past, the Association has endeavoured 
to carry on such work as will be bene- 


this 


During year, 


ficial to its various members and to 
the industry at large. Your various 
standing committees have endeavoured 
to carry on features of the Associa- 
tion work, which have been started 
in previous years, and at the same 
time an endeavour has been made to 
introduce various new items of inter- 
est and of value to the industry. It 
is not my intention to go into these 
various matters since you will have 


‘the opportunity of hearing in detail, 


the reports of the various committees. 
Suffice it to say, that there have been 
attempts made by your merchandising 
committee, your rate committee, and 
your accident prevention committee, 
to gather data and evolve methods of 
handling these various sections of the 
work to the advantage of all utilities. 
Your Executive has endeavoured to 
co-operate with the other Electrical 
Associations in Canada, and particu- 
larly with the Canadian Electrical As- 
sociation, in such matters as have 
direct bearing on the electrical indus- 
try of Canada; as “for exaniplé*the 
endeavour, in conjunction with the 
Canadian Electrical Association, to 
have the retest period of meters in- 
creased from five to ten years. It is 
true, that this has not yet been accom- 


plished, but we still have high hopes 


of being able to interest and convince 
the Government as to its advisability. 
If the members of this Association 
do not feel that much has _ been 
accomplished, I would point out, that 
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it has not been due to the lack of 
effort on the part of the Executive 
of the Association, but any fallurento 
produce maximum results has been 
largely due to the membership of the 
Association at large. | 


This is the last opportunity I will 
have to act as your presiding officer 
at a Convention of the Association, 
and I trust, that you will pardon my 
seizing this opportunity to present to 
this Association a few things, which 
I consider to be vital, if it is to con- 
fintiew tobe successtul. In the first 
place let me point out, that a member 
of any Association will obtain from 
that Association helpful results in due 
proportion to the amount of interest 
and work, which that member puts 
into the Association. Unfortunately 
there is a large proportion of our 
membership, which does not take an 
active ‘interest in the affairs of the 
Association, consequently this portion 
of our membership is not obtaining 
the results, that it should obtain, and 
it is therefore hindering the other and 
more active section of the Association 
from reaching the maximum degree 
of helpful co-operation. In general, 
the problems of each individual utility 
are the problems of the combined 
utilities, and the maximum efficiency 
in dealing with these problems can 
only be obtained through the concert- 
ed effort of all utilities interested. Let 
me therefore impress on the member- 
ship of this Association the vital im- 
portance of concerted effort and ac- 
tion. 


It is not sufficient, that the affairs 
of the Association should be handled 
by its Executive without comment, 


without advice from the membership 
at large. Your Executive will always 
endeavour to take such action, that it 
believes will meet with the approval 
of the majority of the Association 
members and such action as will also 
be: to the best interests of the utility 
members. 


At various times there have been 
comment of some of the members of 
the Utility Association, that the affairs 
of the Association are handled by a 
certain group, solely for the purpose 
of that group. Let me state most em- 
phatically that this is not and never 
has been the policy, either of the Asso- 
ciation or of its Executive, and if any 
utility members of the Association 
feeln that, theysare/ nots deriving tie 
best results from the Association, | 
would say, that I firmly believe, that 
such utility members are not doing 
their part to co-operate and to assist 
in carrying on the logical work of 
the associated utilities. At certain 
times, the Executive of this Associa- 
tion has found it advisable to consult 
the various members of the Associa- 
tion through the medium of question- 
aires. Ihe lack of interest shown by 
a large representation of the members 
to these questionaires has been deplor- 
alesse ny oneminstance: i believescome 
130 questionnaires were sent out, and 
replies were received from approxt- 
mately 30 of the members. I mention 
this point to demonstrate to any utility 
members the fact: that if they. ‘fee! 
that they are not being taken care of 
the fault is largely their own in, that 
they are not doing their part in co- 
operation. 

In closing I wish to make as strong 
a plea as possible for the renewed in- 
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terest of every Association member in 
the activities of this Association. 
Iivery member has the same right to 
criticize, to discuss and to suggest 
the solution of the problems of this 
Association and its member utilities. 
Let each Manager and Superintendent 
feel, that he is one of the vital links 
in our chain of co-operation and that 
it is up to him to assume his share of 
the strain and responsibility of our 
work. I can assure you, that your 
Officers and your Executive will al- 
ways welcome constructive criticism, 
advice, or suggestions, and most of 
all the heartiest co-operation of every 
member of the Association. Unless 
the individual members are prepared 
to stand together and each to assume 
his share of the responsibility and the 
work, it is useless for this Association 


to attempt to carry on any program, 
which will be beneficial to its mem- 
bers or tor. the improvement "Gt, che 
electrical central station industry in 
this Province. 

Gentlemen, I thank you for this op- 
portunity. I thank you for the honour 
you have conferred upon me for two 
consecutive terms, and I wish to also 
thank the members of the Executive 
who have this year given such loyal 
support and done so much work for 
this Association. ‘To the incoming 
Executive, I extend my best wishes, 
and my assurance, that anything, 
which I may be able to do to assist 
them will be most cheerfully done. I 
again express my wishes for a suc- 
cessful Convention and for the renew- 
ed enthusiasm of the members of this 
Association. 


Line Construction in Municipalities 
By J. G. JACKSON, 


Manager, Public Utilities Commission, Chatham 


HIS session was, I be- 
lieve to have heen .a 
joint “one* “with #ilie 
Water Works Engin- 
eers but owing to some 
change in arrangements 
the present paper was substituted with 
perhaps less than the usual time avail- 
able for preparation, and I shall hope 
that this will be considered as suffi- 
cient excuse for the covering of the 
subject in a rather general and some- 
what incomplete way. 


> 


7 


it is-oniy ine 
tended to present a few notes on char- 


actertistic types of construction and 
design prevailing in many municipalt- 
ues with some suggestion as to meth- 
ods which may best meet operating 
requirements and facilitate the growth 
of the distribution systems to corres- 
pond with the rapidly increasing de- 
mands for electric power for all pur- 
poses. 

Before proceeding how- 
ever, I feel that some recognition 
should be given to the subject which 
was originally intended to be discuss- 
ed at this session, the grounding of 


further, 
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electric systems to water pipes, and 
[ will therefore read you an item, 
clipped from a recent issue of a daily 
paper, on the electrical hazards which 
beset the life of a plumber. 

“The danger that plumbers work 
under while doing their ordinary 
duties in connection with the repair 
of water pipes was clearly shown re- 
cently by an incident in which George 
Carson a local plumber was the cen- 
tral figure. 

Called out to repair a water pipe 
which needed attention he was dis- 
connecting the joint with a wrench 
when he received a heavy eiectrical 
shock so severe that a small round 
hole was blown right through the face 
of his wrist watch into the works. He 
was able to free himself and at once 
proceeded to find out what had caused 
inewrnouplews MMevstatcdsthatwat, {ie 
time he received the jolt he had been 
looking right at a fuse box which bore 
the words “Square D switch makes 
electricity safe for everybody’ and on 
the face of it something appeared to 
be wrong. 


Mr- Carson said that it is a,com- 
mon occurrence for electricians to 
eround their wires by attaching them 
to the water pipes in the house and 
that there would be nothing against 
this practice if some kind of a notice 
were attached to them saying that this 
had been done. However nothing is 
said and the plumber has no way of 
telling if the water pipe he is to work 
Oneis Cattyine an ‘electric current or 
not until he finds out in this manner. 
Mr. Carson as his usual custom had 
started to disconnect the water pipe 
without disconnecting the electric 
meter and when the wrench came in 


contact with the pipe the circuit was 
completed and the shock was the re- 
sult.” 

It should perhaps be noted that the 
plumber, upon investigating, was 
found to be something of a humorist, 
and his adventure had resulted from 
breaking the glass case of the electric 
metem with: the -handle-oi his. pipe 
wrench. 

To return to my subject—the most 
fertile field for discussion is the out- 
side distribution system, more partic- 
ularly overhead. 

It has been found most convenient 
to bring feeders out of stations in lead 
covered cables and if these are to 
supply overhead feeders they are 
quite commonly brought up to a sta- 
tion structure, either a steel tower or 
a three or four pole wooden structure 
upon which the overhead lines can be 
dead ended. It is quite desirable that 
cable terminal potheads should be 
neatly arranged on the structure with 
readily separable connections and so 
placed as to permit the tieing together 
of two feeders in case of trouble on 
a cable. It is advisable to mount 
lightning arresters at the junction of 
overhead lines and cables as a protec- 
tion against lightning entering the 
cables. It is a fact, however, that in 
many such cases no arresters are used 
and, either because of the excellence 
of the cables. which manufacturers 
are turning out, or because the light- 
ning has not found the underground 
cable to be a convenient outlet the 
writer does not recall any instance 
out of a great many such installations 
where any damage has been done in 
the cable from lightning entering from 
the overhead line) Ini the few cases 
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of actual breakdown which have come 
to his attention faulty insulation or 
moisture in the terminal pothead has 
seemed a more probably cause of the 
trouble. 

It should be noted that where all 
feeders are brought out in cable the 
-possibility of lightning entering the 
station and damaging the switch board 
or wiring is practically eliminated. 
The 2,300/4,000 v. four wire primary 
has come into quite general use within 
the last ten years and has the advan- 
tage over the older three wire delta 
2,500 >was feeder “inwereater rcapaciiy: 
simplicity in distribution and regula- 
tion of single phase loads, including 
the cutting down of hot primary wires 
to only one for single phase. While 
the resultant line voltage is higher 
than with the delta connection the 
strain on switchboard and cable insu- 
lation is evidently less as a result of 
the elimination of the uncertain surge 
potentials which were common with 
the ungrounded primary. With the 
2300/4000 v. primary contact with 
trees 1s a much more serious matter 
than was the case with the 2,300 v. 
wire ungrounded system. A _ small 
twig the size of a lead pencil falling 
in a rain storm across two phases of 
a 4,000 v. feeder will almost certain- 
ly burn off a No. 6 or No. 4 wire and 
sometimes larger sizes. For this rea- 
son tree trimming requires to be es- 
pecially well done but, at best, if the 
line must be erected below overhang- 
ing trees trouble is to be expected 
from branches falling in rain or sleet 
storms. In the grounded 4 wire sys- 
tem the ground side is ordinarily for 
simplicity and to save a conductor tied 
in with the secondary neutral in the 


case of 3 wire lighting secondaries. It 
should always be borne in mind that 
a faulty ground return in such a sys- 
tem might result in dangerous poten- 
tials on the secondary. For this rea- 
son it 1s necessary to provide an effi- 
cient ground connection at each trans- 
former and also to tie the ground con- 
ductor to nearby grounds in as many 
different directions as possible. One 
of the illustrations shows a type of 
ground which the writer has used for 
a considerable number of years and 
which has proved very satisfactory. 
This ground is rolled from a sheet 
of No. 20 or No. 22 galvanized pure 
wrought iron into an 8 inch diameter 
cylinder 30 inches long. One side is 
left open to permit contact with the 
inner surface also. A No. 6 insulated 
copper wire is rolled into contact with 
an edge of the cylinder and solder run 
into the joint which is then painted 
with asphaltum to prevent chemical 
action. 


This ground cylinder has a useful 
contact afea or at least 9 square tect 
without including the full inner sur- 
face. It is set ‘by boring an 8 inch 
diameter hole to a depth of 7 feet or 
eight feet with the same tool as used 
in setting anchors and dropping the 
cylinder to the bottom with the 
ground wire attached. The cylinder 
is then expanded into contact with 
the wall of the hole by ramming the 
centre full of earth. This ground is 
at least as easily placed as the driven 
pipe, costs approximately one-half as 
much and considering the depth at 
which it is placed has five times the 
effective area of a six foot length of 
1 inch pipe. 
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The 4 wire grounded primary makes 
possible a very simple pole top ar- 
rangement for single phase. In the 
simplest case a single pole top bracket 
carries the live primary canductor and 
the secondary is carried on a 3 pin 
bracket or rack at least 3 feet below. 
In case more primary or series street 
lightning conductors are to be carried 
a cross arm is of course necessary and 
it is well to remember that a 6 pin 
arm costs very little more than a 4 pin 
arm and if installed originally may 
render a change unnecessary at a later 
date. 

A pin spacing of 13 inches with 30 
inches for pole pins has become quite 
general. While this is satisfactory 
for ordinary pole spacings it has been 
found on longer spans, notably rail- 
way crossings of 150 to 200 feet, that 
conductors will swing together at this 
spacing and therefore double spacing 
in such cases appears desirable. 

Anchoring of pole lines is often a 
problem, particularly when the logical 
spot for the anchor appears to fall in 
a well kept flower bed or lawn. How- 
ever this difficulty can be reduced to 


a minimum by the use of a good so- . 


called patent anchor. Unfortunately 
many types of anchors on the market 
are not very reliable. The writer has, 
however, thoroughly. tried out for a 
good many years the Everstick var- 
iety of anchor, consisting of two or 
four circular sliding plates. This an- 
chor is installed by boring an 8 inch 
hole to a depth of six or seven feet. 
This takes about ten to fifteen min- 
utes. The anchor with the rod inserted 
is then dropped into the hole and ram- 
med with a tool until the plates have 
fully expanded horizontally into the 


surrounding soil. Tests have shown 
that in ordinary soil a husky gang of 
linemen pulling with blocks on a 5/16 
inch guy affixed to such an anchor 
cannot cause it to give appreciably. 

In the laying out of an overhead 
lighting and general distribution sys- 
tem primary lines in order to reduce 
operating hazards should be limited so 
far as possible to certain through . 
routes centrally located with respect 
to the districts fed. With the pre- 
valent and rapidly increasing use of 
eléctnice ranges, ; water Heaters, | €tc., 
secondary copper should be installed 
of adequate size for a load of several 
times that in immediate prospect as 
it is usually cheaper to provide in ad- 
vance for the load of the next four or 
fives years then to. make sirequent 
changes, in addition to the inconven- 
ience which results from inadequate 
capacity for rapidly increasing loads. 

Heavy lighting and range loads fre- 
quently appear at points somewhat re- 
mote from existing primary lines and 
in order to give proper service a trans- 
former may be necessary. In such a 
case extension of the primary can be 
made by means of a lead covered 
cable suspended from a messenger. A 
small percentage of tin in the sheath 
in such cables is desirable in order to 
prevent crystallization. A fused cut- 
out at the connection to the open wir- 
ing is useful in case only one trans- 
former or a small group is being fed 
in this way. This arrangement will 
permit of primary taps through trees, 
if protected from abrasion, and also 
on low pole lines originally intended 
for secondaries only, and if the sheath 
and messenger are grounded all dan- 
ger is avoided. 


40 ime ee COE Bw ED IES B's 


CUD Ee ee 


In the installation of hghting trans- 
formers secondary drop is the import- 
ant factor influencing the spacing. 
Having in view the expanding demand 
however the tendency should be to in- 
stall maximum sizes of transformers 
and compensate for wider spacings 
during the development of a load by 
the use of heavy secondaries. In cases 
where considerable numbers of small 
transformers of 714 and 5 k.w. sizes 
or even smaller were once installed 
difficulty is now experienced in find- 
ing places for these small sizes except 
by doubling them up. 


It seems to the writer that sizes 
smaller than 15 k.v. are hardly pro- 
fitable except for rural distribution in 
view of the extreme probability that 
a very few Vextra rangeland heater 
services would soon overload the 
smaller sizes with consequent neces- 
sity for change and probable burn 
outs. In fact when the lower cost per 
kyas 4s Vicomsidered: alsomthey = nact 
that the low magnetising currents of 
214% to 312% now obtainable do not 
seriously penalize excess transformer 
capacity the economic size for lighting 
transformers in municipalities would 
seem to be 25 kv.a. or larger. 

Considerable advantage in second- 
ary regulation and also in transformer 
capacity to the extent of perhaps 10% 
may be got by the banking of trans- 
formers in a given district. If this is 
done the transformers so grouped 
should be fed by a single primary bus 
tapped to the main feeder through a 
disconnecting switch. 

In power distribution it is usually 
necessary to provide a platform or 
enclosure for the mounting of trans- 


formers, several illustrations are 


shown herewith. ‘The best arrange- 
ment of wiring provides for discon- 
necting fused switches so located that 
the entire structure can be cut dead 
for the purpose of working on the 
transformers, thus eliminating the pos- 
sibility of accidental contacts with 
primary wires at such times. Suit- 
able fused disconnecting switches vary 
in cost from $12.00 to $18.00 and also 
vary greatly in quality. The fuse 
should be so mounted as to open with 
the cover of the box, and when clos- 
ing the lineman should be protected 
by the cover from possible blowing 
of the fuse. The best varieties at the 
present available appear to be those 
mounted in the wooden boxes with 
expulsion fuse mounted on the door. 

The ordinary porcelain cutouts 
sometimes give trouble on 25 kyv.a. 
power transformers and are practic- 
ally useless on larger sizes as a real 
short circuit or heavy overload will 
shatter the porcelain. 


In providing transformers for a 
three phase power load it is usually 
best practice if the load is small to 
provide two instead of three trans- 
formers, permitting expansion to be 
taken care of by adding the third 
transformer later. In the meantime 
two transformers operating at 84% 
capacity will ordinarily have cost less 
than three smaller transformers of the 
same total capacity. 

As“ imaniyt asansiso;. Zot deveae es 
cycle) or three 50 ky-a. transform- 
ers can be conveniently mounted on 
an overhead transformer platform. If 
larger sizes or more than three of the 
50 kv-a. size are required at a single 
point an enclosure at ground level or 
slightly elevated is ordinarily the best 
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practice. In such a case a space must 
ordinarily be found within the prem- 
ises of the customer. Such an en- 
closure should be protected by a sub- 
stantial fence of good height and 
should be marked with danger signs. 

In placing transformers for power 
loads the writer is of the opinion that 
it is best to cut down the number of 
transtormer, locations: sowiar as pos- 
Siblesusing the: larger Sizes’ on tran: 
formers and extending the secondary 
lines to pick up smaller loads. This 
should ‘be done even though the initial 
expense in secondaries may exceed the 
cost of additional transformer banks 
as less operating costs and hazards 
ewill) be winceurred and the extensive 
secondary system will permit inter- 
mediate power loads to be picked up 
“more readily. The 50 kv-a. trans- 
former size (in 25 cycle and perhaps 
50% larger in 60 cycle) would appear 
to the writer to be a good standard 
size for power banks as it can be 
readily handled by the ordinary line 
gang and equipment. Six transform- 
ers of this size in a bank will not cause 
any trouble and will give quite a large 
capacity for a single consumer or a 
group of consumers. 

The surprising growth of power 
loads within the last few years has 
made it almost impossible to provide 
transformer banks which will continue 
to supply any given area for more 
than perhaps a year without adding 
to the capacity. 

The writer is therefore of the opin- 
ion that greater use should be made 
of heavy power secondaries fed either 
from. the main stb-stations or from 
transformer stations of at least 500 to 


O00 Wisv-a Capacity m=O nite ecom= 


monly large transformers reducing 
directly <trom 26400 i. or 13,20010 
550 v. with 600 v. oil switches and 
heavy secondaries will cost even less 
than the more usual distribution with 
intervening primary and. pole trans- 
tormers and will certainly give more 
satisfactory operating characteristics. 

It may be well at this point to refer 
to the fact that aluminum and copper 
prices are at present such that even © 
with weather proof insulation a feed- 
er of large size and given carrying 
capacity can be installed approximate- 
ly 33. 1/3% more cheaply in aluminum 
than in copper and incidentally the 
weight will be very little more than 
half and the strength greater. What 
is perhaps more important, a 550 v. 
power feeder which could have cover- 
ed a distance of 2,500 feet with 5% 
drop at a given cost in copper may 
be extended to 3,750 feet with the 
same drop and at the same cost in 
aluminum. 

As an example a recent installation 
was made for a load of 300 kv-a. 
at~a distance -of 2200 teet from a 
sub-station and as it happened suffi- 
cient power feeder capacity was not 
available at the location. In this in- 
stance a 500,000 cir. mils. double braid 
copper 550 v. secondary was run 
from a transformer in the sub-station, 
the cost being $2,714.00 for 11,550 
lbs. of weatherproof copper conduct- 
or upon the basis of 23'4c per lb. The 
cost of six 50 kv-a. transformers 
would have been exactly the same as 
this with the cost of extra primary 
capacity absorbed in addition and tthe 
peak load losses and the drop would 
have been the same in either case. Im- 
mediately after this installation was 
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made a further 100 kv-a. of load 
had to be added. While this would 
have necessitated additional trans- 
formers, had that method been em- 
ployed, it was possible to add the new 
load to the secondary line with the 
result that the drop at full load would 
merely be increased to about 7% 
which would not be excessive and 


which could be remedied later if de> 


sired. 
If however, aluminum conductors 
had been employed a cross section of 


795,000 cir.mils. equivalent in conduc- 
tivity to 500,000 cir.mils. copper, 
would have weighed 6,877 lbs., and at 
26.8c. per lb. would have cost $1,- 
843.00. Approximately the same rela- 
tion would exist in the case of smaller 
sizes of conductors down to perhaps 
250,000 cir. mils. copper (397,500 cir. 
mils. aluminum) although in still 
smaller sizes, or where many taps 
were to be taken off, the advantage of 
aluminum would not be so apparent. 


Discussion 


MR.. J.J. HEEG (Guelph) : Prob- 
ably the trouble Mr. Jackson or the 
plumber had might possibly have been 
avoided if the secondaries had been 
grounded thoroughly every place 
where it was possible to ground. It 
is a question 
enough. 


whether we ground 
I think the neutral being 
grounded and the main attached to 
the service pipe and the service pipe 
grounded in the house would make a 
very good combination and a man 
taking the pipe apart would not ex- 
perience any danger by breaking the 
current and getting burned. In the 
case of arrestors we have found in 
our city that a choke coil is almost as 
much good as an arrestor but both 
are good. These switches Mr. Jack- 
son speaks of is something we will all 
appreciate. Some kind of transformer 
switch is needed when you get up to a 
high capacity. Tine men should not 
be allowed to go on a wet night and 
fry to put a transformer in that has 


not got them as it would be very 
dangerous. We have found that cast 
iron switch boxes have not panned out 
any too good. 

When calculating the size of 
secondary wires, is it sufficient to 
make them of a capacity equal to that 
of the transformer serving them? 
This is a question on which there is 
some doubt. 

Referring to telephone wires, we 
have some that come pretty close to 
our lines. We have tried to co-oper- 
ate with the Bell Telephone Company 
because they have naturally worked 
hard to apply the Safety First idea, 
by putting up crossarms, when our 
wires come close to their poles. We 
were criticized for doing this, and re- 
quested by the Telephone people to get 
off. What is the general experience 
in cases of this kind? 

A DELEGATE: It was thought 
some that we should 
ground secondaries at every third pole. 


years ago 
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What is the attitude at this time on 
this point? 

Die Tae a ON ES Gi tea een Oy. 
Ont.) : As well as grounding at each 
transformer we instruct our linemen 
to ground at every service. 


MR. H. FPF, SHEARER (Welland) : 
Mr. Jackson showed us a picture of 
a reinforced pole and it came to my 
mind as to what the cost of that pole 
would be. There is no doubt it has 
greater strength but is the cost justi- 
fied in the greater ‘satisfaction to the 
service. Mr. Heeg has brought up the 
matter of a secondary line capacity. 
I think the concensus of opinion of 
all the managers here is that none of 
lis have yet been able to pick up the 
information that will give up definite 
data from which to calculate our 
secondary lines. What has sufficient 
capacity to-day gives low voltage to- 
morrow. We cannot get over that so 
long as the increase in use of current 
is going on as rapidly as it is to-day. 


MR. J.C. BURNS (Beaverton): I 
would like to ask in towns where they 
have no waterworks what is consider- 
ed the most efficient type of ground- 
ing. 

MR. HEEG: I would like to add a 
little more, and ask the Construction 
Department .o1 athe tydro. Electric 
Power Commission who are building 
the aerial lines just what methods are 
used to ground the lines, secondaries 
and the services. 

MR. BURNS: My reason for ask- 
ing the question is this; the Telephone 
Company depend entirely on. our 
grounds. We thought it best to go 
overhead and make a ground in the 
sub-station building. 


Wiielie sO tl Siam Pererbero i 
There is no doubt in my mind that 
we will have to run the metallic 
ground back to the sub-station as well 
as use the water pipes and gas pipes. 
Having a good ground there will be 
no difficulty. 

Miew yee ae On AV el An 
Gite @mohOn Sek. mieht savant 
answer to one of the questions that it 
ISetemprachicewtory thes easen Or. the 
transformer to be grounded in every 
installation. 

Mi BUN Ss isn tit a afact chat 
the Bell Telephone Company will not 
allow us to put a wire on their poles? 

TEER PIES LIEN dee Or le sean 
show you a set of specifications drawn 
up by the Bell Telephone Company in 
connection with joint use of poles. 

MiNigiset ens ea Re Orion 
Orillia we have had no trouble at all 
in co-operating with the Telephone 
Company and we have no _ dispute 
over expense or costs. We unite with 
them on safety first and with regard 
to the joint leads and I do not think 
the Bell Telephone Company will offer 
any objection at all outside of the 
high tension. I think that could be 
overcome by co-operating with them 
and taking the matter up with their 
enoinects pelt is.a bios lactogriteyve 
can get away from the double pole 
line on both sides of the street. 

I would like to ask Mr. Jackson 
the height at which he used the cross- 
arm, and if that was 4,000 volts using 
the double spacing. On an ordinary 
six pin arm using double spacing that 
would make it 12 pin and I thin’ 
eight is the largest an ordinary man 
can reach. With regard to the ground 
connections, have any tests been made 
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to show whether any action has taken 
place between the copper connection 
and the galvanized iron. Regarding 
the grounding of secondaries, what 
has been the experience of those who 
have tried that out. 

MACS VB oe sCOTE MENG A CEOT: 
ope): -In Port Hope, “asin other 
towns, we have the Bell Telephone 
Company to contend with, and our 
relations’ with the Bell Telephone 
Company ares all mighten | taryoumoet 
the local manager you can get along 
very amicably together. 

We have had a great deal of 
trouble with large poles crumbling at 
the base, and have had to reinforce a 
great many after they have been up 
four or five years. In some places it 
has been impossible to put. im “any 
anchor and have placed timber at the 
base of the pole. “We cannot as yet 
tell how long this will last. 

VTE SS SOD LAE dial a meen 
Ont.) : With regard to the Bell Tele- 
phone Company I had a conversation 
with a member of that company when 
he offered the suggestion of a joint 
pole. He said it had been discussed 
at their meetings, and that they were 
prepared to enter into a joint pole ar- 
rangement on a fifty-fifty basis. 

I would lke to ask Mr. Jackson 
whether he has made any actual meas- 
urements of resistance of sheet metal 
grounding and what is the relative 
cost between it and the pipe ground- 
ing, that is material cost? 

MR. C. .McMANN (Sarnia): 
Within the last. month we have madea 
joint lead with the Bell ‘Telephone 
Company on a fifty-fifty basis. The 
telephone company sent their specifica- 
tions to me. I had to go by them, but 


they were reasonable. We built a 35- 
pole line and put our secondaries and 
transformers at the top of the pole. 
Our secondaries are from four to five 
feet above the telephone wires. We 
find it is very satisfactory and at the 
present time there is a telephone gang 
in Sarnia tearing out hazardous corn- 
ers. They have taken up some of our 
own poles and given us longer poles 
in order to clear up these hazardous 
places. We have built a line on one 
side of the road using their poles as 
there was a row of trees we could not 
get through on the other side. They 
had their line up but some of the poles 
were not long enough so they changed 
those poles to longer ones and all we 
paid was half the price of the poles. 
We maintain our own line and they 
maintain theirs. . 

Regarding the ground connections 
we have adopted Mr. Jackson’s sys- 
tem, using two cylinders. We go down 
as deep as we possibly can and fill 
the hole with charcoal and pour in 
water. We ground our neutral at 
every opportunity to the water hy- 
drants, going down two or three feet. 
We have our transformers grounded 
as also the services to the houses. 

MR. JACKSON: I believe: choke 
coils are a first class idea. In our sub- 
station we never had anything but 
choke coils on 26,000 volts and un- 
doubtedly it would be as good on a 
transformer. I also believe the arrest- 
ors are the better. 

An arrestor several miles away has 
absolutely no control over lightning. 
Lightning travels at most three or 
four hundred feet on a pole line and 
an arrester further away than that is 
of no service. On high tension lines I 
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choke ecoils, ned 
sub-station unless there is an 
extreme probability of 
in wewhich case. you. ‘pub “in 
the arrester because the standard 
BiscCicersG Mah issinatavonotaitae 
have listened to Mr. Creighton of the 
General Electric Company and he 
seemed to be quite convinced that 
lightning does not travel. They have 
made tests and found that lightning 
does not travel more than about 100 
feet. He does not protect lines with 
lightning ‘arresters. Protect your 
equipment if you protect anything by 
a lightning arrester at the point where 
it is installed. The choke coil is in- 
tended to prevent lightning getting 
past the ‘arrester and if it does not get 
past you do not care very much what 
happens to it. I do not want to be 
understood as advising against arrest- 
etm have Mada (case. ywhich: lias 
been in use a long time and it is still 
working and not giving any trouble. 
I do not say that everybody should do 
that. 

There was something said about the 
size of secondaries. In the first place 
make the secondaries long enough. 
The main bus should be large enough 
to carry the full current. Even then 
you muse provide forfour or five 
years in advance. 

With regard to the Bell Telephone 
Company co-operation, they will per- 


rather prefer 


lightning, 


mit running secondaries on their line | 


and the charge as .$25 per ‘contact. 
Some of the speakers refer to ground- 
ing inside buildings. I think that is 
all right. If you ground on trans- 
former lines it would be a source of 
trouble. The only other source is 
where a high voltage line carries a 


secondary in which case the second- 
ary is tied in. The secondary neutral 
is tied in on grounds in either of two 
directions. In one direction, the trans- 
former coils act as a tie post; in the 
other you have to ground at either 
end. With regard to grounding inside 


buildings my experience is you should 


not ‘bring into a building anything un- 
safe or liable to be unsafe that 
must be grounded inside of the build- 
ing. It is also prudent not to rely on 
erounding anything whatever inside a 
building unless the line is perfectly 
safe from the outside and then the 
inside ground wouldn't matter so 
much. If you use grounds at least 
equivalent to the type I have illustrat- 
ed it is just as well to tie 50 or 100 
together and bring the neutral or com- 
mon ground wire back to the station 
and make a very perfect ground there. 
You will then have a system as good 
if not better than a water pipe ground 
because you have control of it. I be- 
lieve common grounding of secondar- 
ies and primaries is a mistake. If 
you are relying on one ground and 
one primary wire breaks you would 
have an over potential in the service 
which you would not have, had these 
grounds been distinct. It is all right 
where grounds can be tied together. 
Wiere wy ouLare relying “one single 
grounds the risk is too great. With 
regard to tests of different grounds I 
made some tests some years ago but 
do not remember the exact results. 
They were satisfactory and the system 
has never given any trouble. The 
ground resistance was lower than that 
of pipe by far. 

Mr. Shearer asks something about 
the cost of our concrete pole. The 
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pole I showed was not exactly: rein- 
forced concrete. It is a pole used in 
Toronto and Hamilton and some 
other places. The post itself costs 
very little more than the pole used 
almost exclusively in Toronto. If you 
take a wood pole and trim it up and 
bore a few holes in it it will have cost 
exactly the same as one of these poles 
and will be just as strong or stronger 
but it probably would weaken in less 
time. Charcoal in the middle of the 
cylinder in the holes would contain 
some water and the charcoal might 


create some carbonic action. It might 


be as well to omit charcoal. With re- 
gard to the concrete poles crumbling 
it is all a matter of design and work- 
manship. The ordinary heavy type 
would crumble more easily than the 
ones I have illustrated. In this type 
there is no possibility of crumbling 
as there is steel armour inside. In 
the older type in which bars are plac- 
ed the pole will be constantly crumbl- 
ing; however, it is all a matter of 
design and workmanship. As regards 
the anchoring referred to by Mr. Cole- 
man, you have tov meet each case.1s 
you come to it. 


Fee eee 


Measurement of Loads on Pole Type 
Transformers 


By C. E. SCHWENGER, 
Distribution Engineer, Toronto Hydro-Electric System 


RANSFORMERS as 

designed and built by 
j the manufacturers are 
given a full load ca- 
pacity rating based on 
the ability of the trans- 
former to carry continuously that 
rated full load without developing a 
temperature in any part high enough 
to injure the insulation. 


Pole type transformers are usually 
designed to carry their rated full load 
continuously without increasing the 
temperature of any part more than 
50° C. over surrounding air temper- 
ature. This air temperature must 
not exceed 40° C. That is the maxi- 
mum temperature at. which the trans- 


fortier operatesviseoU-sCe ey ieorene 
low this temperature the insulation 
can be operated without injury. 


In operating pole type transformers 
it is important that they be so loaded 
that at no time will the temperature 
rise above 90° C., since above this 
temperature the insulation becomes 
damaged. The transformer may easily 
burn out if operated at high temper- 
ature and if it does not burn out it 
will receive permanent injury which 
would certainly shorten the life of 
the transformer. 

The important point, therefore, to 
be determined in connection with 
transformers in service is to be sure 
that this maximum temperature in 
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the transformer is not over 90° C. 

Before considering test methods, 
let us consider the service in which 
transformers are operating when in- 
stalled on the lines. 

In the first place, transformers are 
rarely loaded with a uniform con- 
tinuous load such as that for which 
the manufacturers design and guar- 
antee. 

The service most nearly approach- 
ing continuous loading is that of 
street lighting. In the winter months 
this load is carried continuously for 
a period as long as 14 hours. 


The commercial power service is a 
fairly continuous load usually carried 
about 8 hours with a small period of 
light load at noon and a long period 
-of little load at night. However, the 
load is usually not uniform but may 
develop peaks. 

The domestic heating and lighting 
load service which includes the large 
majority of pole type transformers in 
service is one far from continuous 
but consists ordinarily of a long 
period of light load followed by a 
Ineavy, peak load.= A series of short 
period heavy loads may occur espe- 
cially where ranges are being carried. 


Therefore the measurement of load 
on transformers gives information as 
to the heating of the transformer 
differing very largely from conditions 
on which the transformer is rated. 


It is obvious that where loads are 
carried for short periods in form of 
peaks that a load to bring about a 
heating condition approaching that 
for which the transformer is design- 
ed, namely, 90° C. will be much 
greater than the continuous uniform 


load on which the transformer is 
rated. 

Information as to the temperature 
of transformers in service may be 
obtained in several ways, the two 
most common being on the one hand 


the measuring of the temperature di- 


rectly,,.and om the other hand the 
measuring of the loading current and 
deducting from it the temperature. 
For this latter condition we must 
know the characteristics of the trans- 
formers and also the duration of the 
load. 

For each of these methods a num- 
ber of instruments are available, the 
most common being as follows :— 


Temperature Indications. 
Thermometers. 
Temperature Semaphores. 
Maximum ‘Thermometers. 


Load Indications. 
Indicating Ammeters. 
Curve Drawing Ammeters. 
Max. Demand Ammeters. 


Let us consider the merits of each 
type applied to above loadings in ser- 
vice. 

Thermometers and thermometric 
devices such as semaphores are usual- 
lyeinstalled eso. that they ‘are mr) the 
hottest oil of the transformer, usually 
the top oil immediately over the 
transformer coils. When this temper- 
ature is used, an allowance of about 
10 degrees must be added to arrive 
at the actual temperature of the coils. 
Experience shows that such an allow- 
ance is justified and that reliable in- 
dications are obtained for uniform 
loadings not greatly in excess cf full 
load. 
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The ordinary thermometer is very 
accurate but requires being read at 
peak, ie. when transformer oil 1s 
hottest. 

A maximum thermometer of the 
ordinary type would get this reading. 
However, glass thermometers are 
very fragile and liable to breakage 
and therefore are not recommended 
for ordinary use. 


The temperature semaphore types 
of devices are very good. ‘These 
operate on the principle of the bi- 
metallic strip thermometer and give 
a signal by the dropping of a sema- 
phore whenever the maximum allow- 
ed oil temperature has been exceed- 
ed. This temperature is usually 
faken-ase/o° More)? (C abeingecuin 
ciently under the 90° C. temperature 
Or Cols tO sbessate: 


When, however, a signal of this 
kind has operated we know that an 
overload has *jakensaplace. ome tine 
We do not, however, 
know the extent of the overload and 
must conduct further tests, but we 
have the warning and this is extreme- 
ly valuable. 


transformer. 


The maximum thermometer type of 
signal goes a step further than the 
various semaphore types and gives 
the maximum temperature the oil has 
reached during any period as well as 
the temperature at any time. ‘This 
device is the most useful. 


All temperature devices, however, 
are dependent upon the bulbs being 
in the hot oil. If the oil level should 
drop below the bulb erroneous read- 
ings lower than actual conditions are 
obtained and a false security is likely 


to be depended on. When trans- 


formers operate in parallel and any 
transformer has a blown fuse or 1s 
not working for any reason, the 
thermometric device gives no infor- 
mation. It gives a reading indicating 
that the temperature is not danger- 
ously high and this condition may go 
on tor’) -a longtime before pene 


“caught. 


Coming to load indications we have 
the usual line testing set consisting of 
current transformer and ammeter. 
Very valuable information is obtain- 
ed by the use of this equipment but 
readings must be made on peak and 
the whole success of this method de- 
pends on the readings being taken on 
peak. The curve drawing ammeter 
overcomes the necessity of reading on 
peak but to handle the large number 
of transformers in service, a great 
many instruments, and these are 
rather expensive, are required. To 
get the results obtained by direct 
readings some 40 instruments would 
have to be changed every day to 
cover -the! sround) ~7lhes™ costaron 
changing instruments daily would be 
more than the total cost of obtaining 
the indicating readings. 

A maximum demand ammeter, of 
which the Lincoln is a good type, 
would easily take the place of the 
curve drawing ammeter, it is open to 
the same limitation as the curve draw- 
ing and has the advantage of low 
initial cost. 

Coming back to the indicating read- 
ings on peak we have certain well de- 
fined operating advantages. 

First—If no load reading is obtain- 
ed on a transformer the Inspector 
immediately investigates and usually 


finds fuse blown. He refuses the 
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transformer and again takes readings. 
Thus fusing is regularly inspected. 

Second—Ilf an overload is_ en- 
countered the Inspector determines 
where overload is, i.e. what direction 
from transformer and locates best 
position for additional transformer. 

Third—He checks the load balance 
on the transformers and begins steps 
to have better balancing made. 

Fourth—He takes voltage readings 
at time of reading which is on peak 
and gives thereby routine information 
on regulator operation. 

Fifth—Takes rough check on 
transformer temperature by hand. 

Sixth—One reading crew gets test 
on some 90 locations each night on 
peak. 

These results are largely not ob- 
tained by the other methods and it is 
desirable to have visual inspection of 
transformers in this routine way. 

Fach type has, in the writer’s 
opinion, however, its own field and 
these might be summarized in the 
form of a recommendation as fol- 
lows :— 

For transformers operating singly 
such as on street lighting and on 
power banks use the maximum tem- 
perature signal but be sure that oil 
level is kept high. 

On single transformers in case a 
transformer is out of commission, the 
Service 1S interrupted and a Service 
complaint soon gives the warning. 

For large transformers, especially 
on power service, use the Lincoln 
tvpe of maximum demand ammeter 
as a permanent installation or semi 
permanent installation. The temper- 
ature signal might also be used to 
advantage. 


For transformers banked on light- 
ing service use indicating ammeter 
readings on peak, the peak hour to be 
accurately determined beforehand for 
each district by means of curve draw- 
ing ammeters. 


Another point to be considered, 
ecpeciallvertors transtormers one Hil; 
services, is the fact that where short 
peaks of heavy current such as on 
range loads are handled there is with 
some makes of transformers as much 
as /0° C. temperature difference be- 
tween the hot oil and the transformer 
coil. It is therefore dangerous to de- 
pend on temperature devices solely 
under such conditions. These are 
conditions encountered in every day 
service. 


Also where considerable unbalanc- 
ing takes place on a lighting trans- 
former, a heavily loaded coil may be 
extremely hot and in danger of burn 
out while oil temperature, on account 
of the other coil being lightly loaded, 
would be below the assumed danger 
points “Ehismalsor is. a limitatiomron 
the temperature devices. 


NOLES ON OPERATION: 


Transformers operating singly on 
Ijghting service are apt to be waste- 
ful of invested capital, no advantage 
of load diversity is obtained, and if 
transformers are loaded efficiently, 
that is if they carry their maximum 
load as defined above, a failure of 
one transformer imposes the neces- 
sity of making an adjacent fully load- 
ed transformer take the additional 
load. With transformers banked with 
four units in the bank, the failure of 
one transformer allows the other 
three to assume the additional load. 
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This load, if transformer has simply 
blown its fuse is transferred imme- 
diately without any service interrup- 
tion. Better voltage in banked net- 
work is also obtained. 

Speaking of use of transformers in 
banks. and illustrating the test 
methods involved, let me describe a 
test conducted to determine what ad- 
vantage in installed transformer ca- 
pacity was to be obtained over trans- 
formers operated singly. 

The bank tested consisted of 8 
transformers operating as 4 units. 
The bus connecting the 4 units was 
sectionalized so that each unit could 
operate singly or by closing the 
breaks they could operate as a bank. 
Fach unit was equipped with two 
Lincoln Demand Ammeters and on 
one a Curve Drawing Ammeter was 
installed. ‘The demand meters oper- 
ate on 10 minute basis and their read- 
ings are therefore an indication of 
load heating the transformers. The 
number of consumers on the banked 
network was 127 of which 58 had 
ranges. It was found that on tests 
taken daily over a period of several 
weeks that the sum of the maximum 
loads on each individual transformer 
unit when banked was the same as 
the maximum demand on the whole 
bank, in other words there was no 


diversity between combined maximum 
demand and the sum of the individual 
maximum demands. 


However, when the bank was sec- 
tionalized, it was found that each 
transformer unit had its individual 
peak usually at a different time to its 
neighbor and these times varied as 
much as half an hour. In this case 
the sum of the individual transform- 
er maximum loads was greater than 
the combined maximum load by about 
10%. Thus by banking we obtain a 
greater capacity by 10% due entirely 
to the diversity of time between loads 
on the network. 


The writer was fortunate in being 
able to determine how much the load 
on transformers was increased due to 
domestic heaters, and had a set of 
curve drawing instruments on bank, 
for a period covering a period includ- 
ing Oct. 12th, which was a rather cold 
day just before the average house- 
holder had lighted his furnace. The 
load on this night increased 100% 
over the previous or subsequent 
maximum and shows to what extent 
all available heaters were put in ser- 
vice. Oct. 13th was also a cold night 
but the furnaces had been lighted and 
load dropped to its value before Oct. 
14th. 
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Cut-Outs for 2200 Volt Service 
_ Their Use and Limitations 


By W. B. BUCHANAN, 
Assistant Laboratory Engineer, H. E. P. C. of Ontario 


HE, duty demanded of 
any device which is to 
77| afford adequate pro- 
tection on a 2,200 volt 
line is quite definite in 
any given case but in 
the general problem depends on the 
load it has to carry during normal 
operation and the capacity of the sys- 
tem behind it. The point of opening 
of the circuit should be easy of ac- 
cess and any fuse element, simple, in- 
expensive and easy to replace. This 
point in the circuit should be the first 
and only one to open under conditions 
of abnormal current and the function 
of the cut-out is to reduce this cur- 
rent to zero at the same time that the 
voltage across its terminals rises to 
line potential. 


VY 


Hence the requirements of a satis- 
factory cut-out are: 


1. Ample current capacity under 
normal condition. 


2. Provision or schemes to reduce 
the energy released at this point to a 
minimum during the interval of clear- 
ing the circuit. 

3. Mechanical strength to with- 
stand the effects of the energy re- 
leased. 

4, Final clearing of the circuit with 
an ample margin of safety. 

1. In considering possible conduct- 
ors we may promptly eliminate all 


liquids as unsatisfactory. The high- 
er cost, increased bulk necessary on 
account of low conductivities, vari- 
ation in rating with change in weather 
conditions all tend to discount the use 
of liquids in any standard product 
though in some special cases con- 
sideration may be given them. 
Metals differ considerably in con- 
ductivity and for general use as fuses 
silver and copper wires would 
have to be made very small in dia- 
meter for low amperages hence con- 
siderable variation in their perform- 
ance would result under various con- 
ditions of use and consequent unre- 
liability in rating. Objection might 
also be raised to their high temper- 
ature of fusion in cases of fuses en- 
closed in fibre cases as like aluminum 
they would tend to burn and carbonize 
the interior. The standard alloys used 
fom iusesssecin tow be the best. ma- 
terials for the purpose as they have 
high enough resistance to make a fuse 
quite positive in its action and the 
temperature range between the solid 
form and condition of easy flow of 
the molten particles is quite narrow. 


Time LAG ON VARIOUS OVERLOADS. 


The performance of standard fuse 
wire is listed by dealers and in gen- 
eral when tagged correctly we have 
found their fusing currents reason- 
ably consistent with that stated. For 
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satisfactory protection of transform- 
ers these values should be referred to. 
Considerable difference in the oper- 
ating characteristics may be expected 
with different sizes on various over- 
loads. 

Two main factors determine the 
time-lag of the fuse, the heat. ca- 
pacity at the point of fusion and the 
-rate of conduction and radiation of 
the heat away from that point. Some 
conception of the possibility of vari- 
ation may be shown by comparing 
the Underwriters’ requirements with 
what we have obtained on special test 
in the Laboratories. The Code re- 
quires that a cartridge fuse rated at 
say 600 amperes should be able to 
carry 660 amperes indefinitely, should 
open with 750 amperes, but aliows a 
time lag of 15 minutes for it to open 
on 900 amperes. On a very special 
test we had a fuse just open 600 am- 
peres and apparently it could be ar- 
ranged so to carry 550 amperes in- 
definitely. On application of 750 
amperes, however, this fuse opened 
in less than .03 of a second. ‘This 
test was made at 7 volts on 25 cycle 
current and under other conditions 
results might have been different but 
not of such a character as to affect 
the comparison. 


2. Schemes to reduce the energy 
liberated at the point and during the 
period of opening the circuit. | 

The sequence of events is a rise in 
temperature, then fusion and possibly 
vaporization of the fuse element. 
With rise in energy liberated increase 
in temperature and pressure develops 
in the enclosing chamber. ‘The cheap- 
er types of cut-out provide a chamber 
of as small cross-section as can con- 


veniently be used and make it long 
also though no absolutely positive 
means be provided for extinguishing 
thé arc’ “i Uhisa principle as used aan 
porcelain cut-outs and those enclosed 
in cartridges. 

An obvious suggestion is to shunt 
the main arc by a resistance (1n- 
ductive or non-inductive) which 
would tend to hold down the voltage 
on the main arc to such a value that 
it is more quickly extinguished, the 
shunt resistance finally opening the 
circuit at higher voltage but much 
less current interruption. 

Another scheme would be to so ar- 
range parts that a stream of non- 
conducting liquid would be discharg- 
ed across or through the arc formed 
on fusion of the fuse element. 

Naturally the latter two types 
would be of more expensive construc- 
tion but could reasonably be expected 
to perform their functions more ef- 
fectively than those of cheaper de- 
sign. 

A drop out link is used in cartridge 
fuses of 250 and 600 volt rating but 
this is only another method of elon- 
gating the arc quickly and it is doubt- 
ful if such a scheme could be applied 
successfully at higher voltages. 

In the design of a channel which 
is to contain the fusible element cer- 
tain precautions are necessary. 


The channel must be so restricted 
throughout its entire length that it 
will not cause or permit any part of 
the exhaust gas to short-circuit the 
terminals throughout its period of 
operation. Faults of this nature may 
be found in porcelain cut-outs which 
permit an are of large cross-section 


and short-length to be formed be- 
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tween the terminals. In many cases, 
e.g., where small capacity fuse wire 
is used or where the fuse opens under 
normal overload this may not be a 
serious objection but for heavy ca- 
pacity, e.g. 100 amperes or where ex- 
treme overloading occurs such as a 
dead short on the transformer sec- 
ondary the length of time necessary 
fomclcay the cincuit may injure tie 


transformer from overheating or 
fusion of its winding. 
The inrier surface of the fuse 


chamber should be of such a nature 
that it will not carbonize under the 
heat of combustion nor permit the 
retention of the metallic vapors which 
sometimes condense on the surface 
and form a cunducting film. We 
have conducted tests on cut-outs 
where the fuse element was enclosed 
in a fibre cartridge. The arc. blew 
out the fuse element and cleared the 
Ci cit; -Witly Tise-ot voltage the: arc 
struck again along the carbonized in- 
terior, blew itself out again and re- 
peated this operation perhaps a half 
dozen times before the relay system 
on the transformer bank had time to 
clear the circuit. This condition is 
avoided in the cartridge type by en- 
closing the fuse in a sheath of as- 
bestos tubing or some such material 
that it blows out with the gases form- 
ea clearing the channel entirely. 
These sheaths are sometimes difficult 
to insert, however, and there is a 
strong temptation to maintenance 
men who do not fully appreciate their 
importance to leave them out. 

The condensation of metallic vapor 
on the interior of the channel, e.g. in 
a porcelain cut-out on account of 
porosity or rough surface may permit 


sufficient leakage current to re-estab- 
lish ‘an arc or to make the system 
otherwise hazardous by failing to 
clear the circuit completely. 


3. Mechanical strength to stand 
operation. 
The question of mechanical 


strength is of great importance when 
the cut-out is placed in restricted lo- 
cations or where flying portions of 
broken cut-out would be hazardous. 
This feature is also closely asso- 
ciated with a similar risk to a main- 
tenance man when replacing a fuse 
in a cut-out where the circuit is 
faulty. For small ampere capacity, 
e.g. up to 5 amp., the explosive force 
would probably be not great enough 
to cause serious injury when used in 
a cut-out having a straight draw, but 
where the force may be great enough 
to do mechanical injury the varts of 
the device should interlock in some 
such manner as will effectually pre- 
vent injury to operator or attendant 
in addition to clearing the circuit. 

The stresses which may be set up 
in the casing of a cut-out appear to be 
impossible to calculate with a reason- 
able degree of accuracy as a general 
problem. ‘The duty is similar to that 
imposed on a circuit breaker for high 
voltage service and in the oil-filled 
type of cut-out the sequence of events 
is similar to that of the breaker. 

The characteristic method of test- 
ing the strength of materials is to 
break a number of samples and as- 
sume that according to the law of 
probability the remainder of the same 
run or lot of material will approach 
reasonably close to the average value 
thus cbtained. This assumes that the 
process of manufacture is stich as to 
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guarantee such a degree of uniform- 
ity. Tests under actual service con- 
ditions are rather costly and some- 
what hazardous to make, but a rather 
elaborate series of tests has been 
made by the Laboratories and the re- 
sults were found to be quite con- 
sistent with the foregoing analysis of 
the conditions to be met and the 
equipment necessary to meet the same. 


4. Final clearing of the circuit with 
ample margin of safety requires: 


(a) Sufficient clearance between 
points of opposite polarity with a 
large safety factor. 


(b) Insulating material of high 
quality, e.g. the leakage current should 
be negligible. Porcelain may possess 
drying cracks or be porous to the ex- 
tent of absorbing considerable moist- 
The energy loss through leak- 
age current. is likely to evaporate 
lodged moisture before it has a 
chance sO Catise harms OUtruiem mie. 
chanical weakness of porcelain of this 
grade is an objection. Other insul- 
ating materials, bakelite, fibre, glass 
or oil must be treated on their own 
merits. 


Wee. 


(c) The surface between terminals 
must be as to eliminate the 
chance of leakage current. It should 
not be exposed where fumes of con- 
ducting salts might be deposited 
thereon and become wet with weather 
conditions. As previously stated, it 
should be of some such nature as 
glazed porcelain or paint which will 
not burn off with the temperature of 


such 


fusion of the fuse-element; otherwise 
an embedding of the vapors released 
might cause trouble. 


Ap plications— 

It seems evident from the forego- 
ing considerations that no single type 
of cut-out is likely to meet all condi- 
tions of service with equal effective- 
ness. The cheapest type of cut-out 
properly fused would doubtless be 
satisfactory for a 5 kv-a. 2,200 volt 
transformer, while the same cutout 
would in all probability be blown to 
pieces on a 50 kv-a.: 2,200 volt 
transformer where dead short-circuit- 
ed on a line with ample capacity be- 
hind it and low reactance between 
and possibly the transformer would 
also be destroyed. 

We have a condition possible on 
our 3-phase, 4-wire distribution ser- 
vice which places an additional duty 
on ithe transformer cut-outs. This 
results from grounding one 4,000 
volt line directly or by any means 
which causes its voltage to approach 
closely to that of ground potential. 
The cut-out then has to protect the 
transformer, not from trouble in its 


secondary circuit but as a result of 


trying to feed back into a short cir- 
cuit on its primary side. The equiv- 
alent generator voltage in this case 
tends to become three times normal 
value. The overload duty on the cut- 
out is severe and the heating and me- 
chanical stresses are likely to damage 
the transformer unless the cut-out be 
very prompt in its action. It would 
appear to be good practice to open 
the neutral lead to ground on such 
transformer banks as carry balanced 
load in order to avoid the possibility 
of such excess duty being imposed 
when avoidable. 

A great deal of inconvenience has 
been caused to customers on account 
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of the blowing of fuses in the primary 
cut-outs when starting up motors 
-having a long starting period. In 
some cases the time lag of the low 
tension fuses, when installed for nor- 
mal capacity has been longer than 
that of the high tension fuses which 
should have been able to carry twice 
full load. Such cases are rather spe- 
cial and the rigid application of any 
general rule would doubtless be a 
hardship. 

One case has arisen in which a 
motor was required to start a stone 
crusher and the final capacity prob- 
ably more than fifty per cent. of the 
load of the power bank. The oper- 
ator was advised to fuse up his low 
tension service switch just sufficient 
to start the motor, then in this case 
special provision would be made to 
over-fuse the high tension cut-outs. 
In view of the fact that this was the 
sole customer fed from that bank, 
that the normal load was well below 
the capacity of the transformer and 
the probability of any overload which 
might occur being of the nature of a 
dead short the essential requirements 
of protection seemed to be fairly well 
met even the high tension fuse should 
have a capacity of four times that. of 
the transformer it was intended to 


protect. As far as we are aware no 
trouble has been experienced during 
several months’ operation. 

The attitude of the engineer as a 
type is essentially “We can accom- 
plish anything within reason and 
many things out of reason if some- 
one can be found ready to put up the 
cash.” ‘The question of cut-outs for 
2,200 volt service is such a problem 
and in the present state of develop- 
ment it is not so much a question as 
to whether satisfactory protection can 
be obtained as to have it done at the 
lowest reasonable cost. As a general 
solution it appears that on distribu- 
tion lines of small capacity and small 
loads the cheapest type of cut-out may 
be used with satisfactory results. 
With lines of larger capacity and low 
reactance even with small loads an 
absolutely reliable cut-out should be 
used. With lines of larger capacity 
and loads of one hundred amperes 
and higher, only the most reliable 
types should be used and above this 
we get into the field of the automatic 
oil circuit-breaker. 

Fixact figures have not been given 
in defining these limitations as the 
fixing of such limits is a more arbi- 
trary matter than the writer is pre- 
pared to deal with at the present time. 


Discussion 


MR. H. F. SHEARER (Welland) : 
I am sure the papers we have listened 
to this afternoon will be appreciated. 
The paper by Mr. Schwenger was 
particularly interesting to me because 
of a few investigations I have been 


making on our line work. We were 


considering transformer testing at 
thes cfinst by indicating 
demand watt meter, measuring the 
load on the primary side. We found 
it did not give us the information we 
We then put Lincoln de- 


using an 


were after. 
mand meters into service which gave 
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very interesting results. Mr. Schwen- 
ger mentioned the use of the ther- 
inometric stype 01 Mmneasurementane lt 
strikes me the thermometric measure- 
ment is good only if made somewhere 
near or in the danger zones 1° quite 
agree the other tests may be advisable 
in. the lareet “systems  ibuly ane eae 
smaller systems our experience has 
been that the Lincoln demand meter 
is the best. You can not only get very 
useful information but it also serves 
to protect your transformers from 
failure in so far as you are able to 
protect them because of ascertaining 
the quantity of the load. 


The cut out factor is very interest- 
me. Wephaver ditterent meous: tO 
protect workmen and linemen in re- 
fusing One is tau stick eabow “Lour 
feet long having a clamp device on 
the end to hold the block. The oper- 
ator being four or five feet from the 
block is out of danger in case of 
trouble. 

MR. C. BAKER (Packard Electric 
(COs, Catharines): I would 
like to compliment Mr. Schwenger 
way he put his 
paper together. He has collected his 
data in a very careful manner but does 
not draw conclusions, leaving that to 


Sa: 


Gnwe etre has 


the reader which makes the paper 
doubly valuable. He states the tem- 
perature usually taken as 75 or 80 de- 
grees, being sufficiently under ninety 
to be safe. He probably had in mind 
conditions under copper 
sometimes rises sixty or seventy or 


the which 


eighty degrees above the temperature 
a the oil. , The AUR.” state 105 
degrees as the safe temperature limit 
that 
Standard Company of Philadelphia 


( 


for the copper, ‘tor reason the 


have set their warning signal at 79 
cegrees, and the final signal at 89 de- 
grees. We have set this at 90 degrees 
believing that to be pretty well under 
105° degrees = Glhatris eo eourcers 
matter of opinion and any operator 
cain Setait <dtivany “temperaturesare 
desires. 

He states that when the transform- 
ers operate in parallel and any trans- 
former has a blown fuse, the temper- 
ature indicating device becomes use- 
less. I entirely agree. When we have 
two or three or four in parallel we 
notice how the temperature signals are 
lining up. If.one blows a primary 
fuse its signal will remain stationery 
and the others will immediately jump 
up because the extra load will go to 
them, which gives you the warning 
something is wrong. If there is a 
signal on one transformer only the 
bank is not properly equipped. Then 
again Mr. Schwenger mentions 
trouble from considerable unbalancing 
of load using the Lincoln ammeter to 
balance it. After balancing your load 
watch your signals to see you do not 
get-over a safe temperature. 


MR. W.R. CATTON (Brantford) 
In Brantford we have about 1,000 
stoves and 5,400 customers. ‘There- 
fore we have transformer measure- 
ments going on. We started rather 
early in the game and cut in to the 
transformer on the high tension side. 
We hung the meter on a pole step 
left it there two or three days or long 
enough to get the maximum demand, 
which usually occurs on a cold day. 
It gives us the reading in watts and 
we find it to be a real way of measur- 
ing. This gives us real valuable in- 


formation. 
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MR. J. G. ARCHIBALD (Wood- 
stock): We try to get a twenty-four 
hour record with a Graphic ammeter 
which gives the information required. 

PAE RRESTDENT:: Li Limisht’ be 
permitted to add a word, gentlemen, 
I feel pretty clear on three points. In 
a three way system, we ought to have 
transformers in parrallel on the prim- 
ary side and in a series on the second- 
ary side. It is the only way to prevent 
overloading on one side. I also think 
the only proper way to obtain read- 
ings is to use the graphic ammeter. I 
agree with Mr. Schwenger when he 
says it is an expensive and slow 
method, but you then know when you 
have reached the peak load. The am- 
meter should be on for seven days. 
We have seven ammeters in use and 
a gang going around changing them. 
We figure it costs us $3.25 to test a 
transformer, but during the past year 
or so we have had practically no fail- 
ures, so it is well worth the expense. I 
also recommend in connection wi’ 
the measuring of loads on transform- 
ers by graphic meters the use of the 
temperature signals. I think they are 
excellent for keeping track of the 
transformers. The characteristic of 
the load is something that is important 
and that is why I would still have 
the graphic ammeter instead of the 
demand ammeter. 
meter does not give the characteristic 
of the load. 

WAR ATOS TARR (OriGene 
have been using the graphic ammeter 
for the last three years but have 
changed over to the Lincoln meter. 
We found in a good many cases the 
ammeter showed a dropping down be- 
low the dial reading during the night 


The demand am-_ 


due to the meter shifting and becoming 
out of true balance by the action of 
iHenwiidan Weleli we: weLe lil sort 
of a false security and took on the 
Lincoln. 

VER EP Bie vALES-(Sie Cather- 
mes): 1 have been doing some testing 
of transformers and the coaciusion 
I have reached is that no system com- 
monly in use is very conclusive and 
complete protection. To have a 
graphic demand meter operate prop- 
erly there should be one on each side 
of the transformer or if you have two 
transformers there should be graphic 
meters on both. I believe the Lincoln 
demand meter gives you the informa- 
tion you need. We are using in St. 
Catherines, and I find it gives us good 
results, a hot wire instrument, a de- 
mand meter which we put on a block 
and. putin, Oner sides Of sthenatrans- 
rormer.. «Lt tise ververcasy stomoperate 
and gives information as to the max1- 
num load on the transformer at some- 
time during the period in which it is 
in seam Linitieis-anywheres near tne 
danger point we know it; if it is not 
we know it. It is the quickest and 
easiest way I know of. 

Regarding cut outs I do not know 
what is in common use nor have I 
spoken to anyone about it. We use 
a different size fuse in order to pro- 
tect the operator who is refusing a 
transformer. We make it a rule on 
all our transformers of fifteen kilo- 
watts or over to put in the right hand 
fuse first and the left hand fuse which 
ise larger atterwards. -If ‘there: is 
trouble on the circuit or in the trans- 
former it blows the right hand fuse. 
The lineman is the length of the cross 
arm away from the cut out that ex- 
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The matter 
of cut outs is very important. I think 
that both of these subjects, the matter 
of the cut outs and the matter of 
demand meters on _ transformers 
should be given constant study by 
committees formed by the association 
to see if we cannot find some better 
system or some better method of do- 
ing the work than we are using at 
the present time. 


Mk. CATTON: We are using the 
standard oil cut out of the explosive 
type. on all transformers of larce 
capacity. On our pole type trans- 
formers we use porcelain cut outs and 
you will all agree that the porcelain 
cut out makes good racket in time 
of trouble. 


plodes and out of danger. 


VERN C EVEN GE Kos Sle dos not 
think there is any real question. It is 
a matter of forming ones ideas. The 


question of cost is one that might be 
discussed. ‘The way we are working 
we get it for twenty cents, a reading 
including costs of truck. We do it 
ona wholesale scale; we do it once 
a month. It will give you some idea 
of the cost for a year, We make on 


an average eight readings a year on 
each transformer. We often go over 
them from month to month. Speak- 
ing of setting the safety at 90 de- 
grees, the tests we have recently made 
showed that when the oil reached a 
temperature of ninety degrees the coil 
of the transformer is almost 200 de- 
eTees. 

Referring to the subject of cut outs, 
I was interested in Mr. Buchanan’s 
paper. He does not specify the device. 
We are interested in the relative 
values of the different devices. I be- 
lieve the oil cut out is very reliable. 

MR VOSFIS KE *(Peterporo) = 
We are pinning our faith in Peter- 
borough to the oil type cut out for 
large demands. As to checking up 
our transformer loads we use the 
block and it is remarkable the number 
of readings that can be made in a 
week. During the holiday time we 
go over the commercial transformers 
repeatedly. We never know what is 
going to come on them in the way of 
extra loads or heaters. The man that 
is doing that work somehow develops 
a sixth sense and he can pretty nearly 
always tell what is going to happen. 


TOUTE EOC Oo 


Reports 


Auditors Report 


Toronto, January 9, 1923. 
Mr. M. J. McHenry, 
President, 
Association of Municipal El- 
ectric Utilities of Ontario. 
Dear Sir :— 
We beg to advise that we have ex- 
amined the books of the Association 
of Municipal Electric Utilities for the 


year 1922 and have found same to be 
correct. The total receipts during 
the year from all sources totals $2,- 
627.31, the Disbursements $2,430.46, 
the Balance in Bank is $985.92. 


Statement of Revenue and Expenses 
Ory car (On. 
REVENUE 
Cash on atid 2 ee $ 789.07 
Convention Dinner (Jan.)..... 336.00 
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457.90 
1,268.50 


Convention Dinner (June)... 
Municipal Members Fees 


Commercial Members Fees.. 380.00 
eel Her eSiee tere are hes 26.62 
Convention Exhibit Fees ..... 1275 
Convention Bulletin Sales ..... 30.79 
Banicebscchance: Li ue yu SEs. 

$3,416.38 

I/XPENSES 

Printing and Postage .............. or O2002 
derayelline= Expenses) 2402 477.01 
| SYEHNTG | ECEIRS 0 Aedes Crunk oS Se eee ote B16550 
PePOr ule eee ce fa OS 1AtoS 
mecretarys  alary 220020. 75.00 
PCat ato (Same ee te T2065 
Dales Caan ge. 22 en 17:69 
Conventions Exhibit: secs2.5 2: 133.25 
Miscellaneous Expenses ........ 15.99 
Oo an. a ee 985.92 

$3,416.38 


Respectfully submitted, 
W. G. PIERDON, 
Auditor. 
lesen ELE ETN ANE 


Auditor. 
a 


Report of Committee on 
Accident Prevention 
and Health Promotion 


Acting on a recommendation of this 
committee that the Hydro-Electric 
Power Commission should arrange, 
for the benefit of the smaller munici- 
palities, to institute a system of in- 
spection for the purpose of pointing 
out proper methods of construction 
from a safety view point, it was 
agreed that nothing could be done 
until a proper set of rules was pre- 
pared. The Hydro-Electric Power 
Commission standardization rules for 


outside construction were considered 
and it was decided that these were too 
comprehensive for the average line 
foreman, and the opinion seemed to be 
that a set of working rules should be 
gotten out so that these men would 
understand them. These rules should 
include working drawings of stand- 
ards of construction. A  sub-com- 
mittee was appointed to look into the 
making up of the rules, and the fol- 
lowing letter was sent out to 7 repre- 
sentative utilities. 


November 17th, 1922. 


“At a Meeting of the Committee on 
Accident Prevention and Health Pro- 
motions held) atatie: office of (ihe 
Hydro-Electric Power Commission, 
Toronto, on July 4th, 1922, a sub- 
committee was appointed to. enquire 
into the rules for the installation of 
supply lines having special regard to 
Safety and Accident Prevention. 

The proposed rules for outdoor line 
construction, as drafted by the HE. 
P.C. were discussed. I understand 
that you are familiar with these rules. 
hey. are complete, put are 
thought to be not concise enough for 
tien ices Or the line sane= mie. teld: 
Under separate cover I am forward- 
ing to you a copy of the Standards 
and Rules for Overhead Construction 
as supplied to the line foremen of the 
Toronto Hydro- Electric System. 
These rules differ from the larger 
H.E.P.C. drafted rules in some minor 
respects, they include working draw- 
ings, standard conductor sizes, etc. 
Would you, therefore, kindly examine 
these rules and advise whether in your 
opinion a set of similar rules would 
be suitable for the man in the field, 


very 
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smaller 
same 


the 

municipalities, giving at the 
time a list of revisions which you may 
An expression of 
the 


COl= 


especially the man in 


deem necessary. 
opinion from you, on whether 
rules should still further be 
aensed, or whether the larger H.E.P. 
C. rules are preferable, will be ap- 
preciated. 

Your co-operation in assisting the 
Cominittee is especially requested as a 
report on this matter is to be made to 
ihe General Cominittee on Accident 
Prevention. We would like your re- 
ply as soon as possible as ii is pro- 
posed to report on this matter at the 
AG VEE Wee ony cnione tae |aAmicligve 

Yours truly, 
(Signed) (Car SCHAVE NCE I: 
Chairman of Sub-Committee. 

Replies were received from 5 of 
those utilities and the consensus of 
opinion was as given in the following 
letter :-— 

January 4th, 1923. 
Mea Ielicks: 


Hydro-Electric Power Commission, 


Oshawa, Ont. 
Dear Sir :— 

“Replying to your communication 
of December 28th I would advise that 
your sub-committee held a meeting on 
the 2nd inst., and from the seven in- 
quires sent forward we have received 
five replies. These replies all indicate 
that a set of working rules similar to 
the T.H.E.S. rules would be desirable. 
Some of those replying suggest that 
the rules be even more concise than 
foe oe: Your sub-com- 
mittee, are therefore, in a position to 
make a report to the General Com- 
mittee at any time. Mr. Wills Mac- 
Tachlan will not be in the city during 


rules. 


the week of the 15th inst., and if the 
meeting were held at any other time 
other than during this week, your sub- 
committee would be able to make a 
report. 

As a matter of information your 
sub-committee will suggest that the 
H.E.P.C. rules be used as a guide in 
making up a set of rules with work- 
ing diagrams (Ogres ay, 
rules, a work which could be readily 
undertaken by H.E.P.C. Distribution 
Department. this? thatter 
matter is something to be settled by 
the General Committee.” 

Yours truly, 

(signed) "C. E. SCHWENGER 


Chairman of Sub-Committee. 


Similar 


However, 


Your Committee, therefore, recom- 
mends that a set of working rules in 
hand book form, 414”x7” be pre- 
pared: by the JEEP Cerne ctaiiee 
be*sold to: the utilities*am cost. (este 
mated approximately $4.00 each). 

Committee on Accident Preven- 

tion and Health Promotion. 
Ay THICK S; (Chainniany 


*K *K *K 


Report of Regulations and 
Standards Committee 


Your Committee begs leave to sub- 
mit the following report for 1922 :— 

The main Committee was not able 
to deal with the many important mat- 
ters that should have received atten- 
tion, being handicapped by the Hydro 
Electric Officials having to spend the 
most of their time getting data and in- 
formation in connection with the 
many investigations made by Commis- 
sions appointed by the Government. 


The Sub-Committee, however, has 
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been able to submit a draft on changes 
of the rules and regulations covering 
inside electrical installations. Up to 
the present time the main Committee 
has not been able to go into the draft 
in detail, we will be pleased to support 
anything that will be an improvement 
on what we have had in the past. 

We also wish to report that there is 
a movement on foot proposing to 
make uniform rules and regulations 
covering electrical installations and 
equipment for the whole of the Do- 
minion of Canada by the Dominion 
Government. ii sethics eC onvention 
would like further information re- 
garding this matter, and also further 
information regarding the proposed 
changes by the Sub-Committee, no 
doubt Nir A..G. Hall) the: Chairman 
of the Sub-Committee would gladly 
comply with your request. 

There are several important matters 
that might be considered and dis- 
cussed by this Convention, that is, any 
old or new rules that might have a 
serious effect on the cost: of wiring 
small houses and increasing the cost 
of electrical installations generally. 
We would, therefore, respectfully 
suggest that if any member has any 
grievances or matters to bring up that 
an appointed time be set aside for the 
taking up of these matters, and also 
if the Convention so desires have Mr. 
Hall give us an outline of what has 
been accomplished by the Sub-Com- 
mittee and the Canadian Engineering 
Standards Association. 


Since coming to the Convention I 
find that Mr. Hall has gone to Chi- 
cago, I believe in connection with the 
proposed Government regulations. 
Everyone will agree that it is time for 


something to be done to get a uniform 
set of rules. The provinces all over 
the Dominion of Canada have dif- 
ferent rules and regulations. If the 
C.E.S.A. accomplishes what it pro- 
poses doing it will be a good thing. I 
believe we may look for something in 
a year’s time. 

All of which is respectfully sub- 
mitted. 

Regulations and Standards 
Committee, 


JOFN |] HEE Gs Chairman. 


kK *K *K 


Minutes of Convention 


The Convention opened at 2.30 p.m. 
on Thursday. January -Zoth, at the 
Prince George Hotel, Mr. E. V. 
Buchanan, of London, acting as 
Chairman. He extended to the Con- 
vention the regrets of the President 
and Vice-President in not being able 
to attend due to illness, and since the 
President had not sent a copy of his 
opening address, general business was 
proceeded with at once. 

A letter from Mr. P. T. Davies, 
President, Canadian Electrical Asso- 
Ciation, im reference to collecting 


statistics of the use of electricity was 


read. It was regularly moved and 
seconded: That Mr. Davies’ letter be 
referred to the Executive for con- 
sideration. CARRIED. 


Am letters-trom — Vitel Dion, 
Chairman, Overhead Lines Commit- 
tee, C.E.A., asked for participation in 
the question of establishing standards 
overhead crossings of foreign 
lines. It was moved, seconded and 
carried that this letter also be referred 
to the Executive. 


for 
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A. T. Hicks, President-elect. 


The Secretary then presented the 
report of the Auditors which showed 
the total receipts for the past year to 
have amounted to $2,627.31, and the 
disbursements, $2,430.46, and_ that 
there was a balance in the bank of 
$985.92. 

It “was “moved stby “in (haere 
Caughell of St. Thomas, seconded by 
Mr. O. M. Perry of Windsor: That 
the Auditors’ report be adopted. 


CARRIED. 


In the absence of Mr. A. T. Hicks, - 


Chairman, Mm WV. Rv veatton, tore 
sented a report from the Committee 
and Health 
It was moved by Mr. P. 
B. Yates of St. Catharines and sec- 
onded by Mr. O. M. Perry of Wind- 
sor: That the report of the Commit- 
tee on Accident Prevention 
Health Promotion be adopted. 
CARRIED. 

Mr. J. J. Heeg, Chairman, Regula- 
tions and Standards Committee pre- 


on Accident Prevention 
Promotion. 


and 


sented a report from that Committee 
and moved its adoption. On _ being 
duly seconded the report was adopted. 

Mr. V. S. McIntyre of Kitchener, 
moved and Mr), J. G.-Jackson? sof 
Chatham seconded a motion: That 
the Regulations and Standards Com- 
mittee take up the question of inspect- 
ing radio installations with the object 
of avoiding interference between them 
and the lines of the local distribution 
systems. CARRIED. 

It was moved by H. F. Shearer of 
Welland and seconded by Mr. J. J. 
Hees of Guelphis, “Dhat-sMiess cams: 
Faichney, Chas. T. Barnes and G. G. 
Argo be added to the list of associ- 
ates. CARRIED: 

Mr. F. Gover then addressed the 
Association with the object of having 
it holds its next Convention at Orillia. 

It was moved by Mr. R. H. Starr 
of Orillia and seconded by Mr. J. F. 
Daly of Seaforth: That the Asso- 
ciation hold its next Convention at 
Orillia. CARRIED. 

The scrutineers then presented 
their report of the vote for the elec- 
tion of officers which showed the 
following duly elected for the year 


19235 


President. 2-8 ee bite 
Vice-President ........... J. E. B. Phelps 
ecretarycn.. tec SRA. Clement 
CE ROASUrGr asm a itealae G. J. Mickler 


Directors at Large M. J. McHenry 
Vi Ss MelIntyre 
PBs Yates 
District Directors— 
Niagara eDistrictw J. J. Heeg 
Central: Distei et mis see W. E. Reésor 
Georgian Bay District J. R. McLinden 
Hastern.. ishticto sss J. E. Brown 


Northern District 1x. 5. Ae eam 
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Mr. A. W. Ramsdell, Burroughs 
Adding Machine Co., Detroit, ad- 
dressed the “Mer- 
chandising.” The discussion follow- 
mee Mr Kamsdell:ss'talk was © by 
Messrs eRe Scott, OC. Ma Perry; |" 
Me Skidmore,- A.W s=|2 Stewart’ D: 
J. Phelan and Wm. Mackenzie. 


A very hearty vote of thanks was 
extended to Mr. Ramsdell for 
excellent address. 


At 6 o’clock the delegates met for 
the Convention Dinner, when Sir 
Adam Beck as guest of the Associ- 
ation gave a very interesting address, 
which was very much appreciated 
and, heartily received. Mr. J, G. 
Ramsden, the new Hydro Commis- 
sioner was also present, and on being 
introduced to the Association by the 
Chairman of the evening, was given 
a most gratifying reception. 

The Ontario Hydro Electric Club 
held a dance beginning at 9 o’clock on 
the same evening, and a large number 
of the delegates availed themselves of 
this opportunity for enjoyment for the 
remainder of the evening. 


Association on 


his 


The second session of the Conven- 
tion opened at 10 a.m. on Friday, 
January 20th, withe Mc. O. TH Scott; 
the Past President in the chair. 


Mr. J. G. Jackson, Manager, Public 
Utilities Commission of Chatham read 
a paper entitled “Line Construction 
in Municipalities.” | Following his 
paper Mr. Jackson showed some slides 
by way of illustration. Discussion 
following this paper was by Messrs. 
Mabe Coleman, rH. Om niskes).7\eilecs 
feeeG x burns, tines Ones a skis ak, 
Shearer, E.-P. Chamberlain, R.. H. 
Starr and C. McMann. 


The third session opened at 2.30 
o’clock Friday afternoon with a dis- 
cussion on Hydro Shops. Those en- 
tering into the discussion were Messrs. 
Few Pobin, Io}. Phelan): iV Bue 
chanan, W. H. Childs and G. J. Mick- 
fot 

During this discussion the proceed- 
ings were interrupted for a few min- 
utes to permit Mr. A. Munro Grier, 
representing Mr. P. TI. Davies, -Presi- 
dent, Canadian Electrical Association, 
to present a resuscitation medal of 
the C.E.A., the first of its kind, to 
Mr. D. E. Donaldson of the Hydro- 
Electric Power Commission’s 
tenance staff. 

Mr. C. E. Schwenger, Distribution 
Engineer, Hydro Electric System, To- 
ronto, read a paper on “Measurement 
of Load on Pole Type ‘Transformers.” 
This was followed by a paper by Mr. 
W. B: Buchanan, Assistant Vabora- 
tory Engineer, Hydro Electric Power 
Commission of Ontario on “Cutouts 


main- 


J. E. B. Phelps, Vice-president-elect. 
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for 2,200 volt circuits, their uses and 
limitations.” 

Discussion following these two 
papers was by Messrs. H. F. Shearer, 
Gs Bakermels be ey atesa- fi). Bick 
j2 ase Archibald, 2VW. ok (Catton and 
M. B. Hastings. 

A. very hearty vote of thanks was 
extended to Messrs. Jackson, Schwen- 
ger and Buchanan for the excellent 
papers contributed by them, and also 
Mr. Tobin who led the discussion on 
Hydro Shops. 

Mr. H. D. Rothwell spoke of the 
difficulties experienced in introducing 
single phase power into rural districts, 
and asked for the assistance and co- 
operation of the delegates in this 
matter. 

Mr, F..  atesreterredasto. athe 
address of Sir Adam Beck at the 
dinner on the previous evening, and 
urged the delegates to use every op- 
portunity of bringing before the pub- 


lic the facts concerning the shortage 
of power that the Province of Ontario 
would soon have to contend with. 

The Chairman then made a few re- 
marks complementing the Association 
on the success of the Convention and 
again expressing regret that the re- 
tiring President had been unable to 
attend, after which the 
adjourned. 


Convention 


The register shows the attendance 
at the Convention to have been as 
follows 


Classe Delesates memos 
Class) Be Delesates as Zs 
Associates 
Commercial Delegates 64 
Guests 


Se —— 


PlcGy ter le oases wee 190 


There were 204 at the Convention 
Dinner, making a record for Conven- 
tions held at Toronto. 


HOU eee 


Mr. A. W. Ramsdell’s 
Address on “Merchandising” will 


appear in the March number. 
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One princple that has always been 
foremost in the minds of those who 
have had the direction of the desti- 
nies of the Hydro-Electric Power 
Commission of Ontario and the Muni- 
cipals Utilities served) from it;"1s* that 
electrical service should not be con- 
sidered asa sluxury, 
something of 


but rather as 
maximum usefulness 
within, the: reach ot vall. <That that 
end has been accomplished and that 
people appreciate this fact is without 
doubt. The following letters extract- 
ed from the Toronto Globe show that 
the efforts in this direction have not 


been without results, and are an open 
expression of appreciation of what 
has ‘been done: 


Housewives and Hydro 
To the Editor of the Globe: May 


I, a Toronto housewife, speak a word 
OL eA DPreCialiOMmomenle service: le te 
ceive from the Hydro. It seems to be 
too good to be true that hard work 
disappears almost magically from the 
home as modern electric conveniences 
enter and at a cost that might be con- 
sidered reasonable were it double 
what it is. I cook, sweep, wash, iron 
and sew with electric power, have a 
well-lighted home and a margin of 
leisure which could not be obtained 
without the help from the Hydro. I 
am not versed in politics one way or 
another, but in my humble opinion I 
consider Sir Adam Beck’s public ser- 
vice too valuable not to be sought, 
continuously courted and encouraged. 

To my.way of thinking a jazz 
newspaper making a lot of noise and 
not giving justice and due respect to 
a great man is unwise in its own in- 
terests. It appeals only to non-think- 
ers and people of lesser mental calibre, 
who accept whatever they see in print. 
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I believe I voice the feelings of a host 
of women who would vote with both 
hands and both feet (so to speak) 
that all power be given to the elbow of 
the Hydro. The Hydro gets us there, 
so “Honor to whom honor is due.” 
PA) piles 


Toronto, Ont. 
Se ae 


A Hydro Users Protest 


To the Editor of the Globe: Your 
editorial on Hydro affairs, published 
in the issue of Friday, hits the nail 
exactly on the head. The owners of 
the system are the municipalities con- 
cerned. It seems to me that 
the achievements of the Hydro ought 
to be taken, iby and large, as a general 
answer. 


If the citizens, who are the ulti- 
mate owners of the system, are still 
paying as much for electricity as they 
were before they were the owners of 
the generating and distributing plant, 
and if this municipally-owned plant is 
behind with its reserves for interest 
and sinking fund: in short, if it is in 
a bad financial condition, then it cer- 
tainly ought to be investigated, and 
the man at the head of it supplanted 
by others more able. 


But such is not the case. Our man- 
agers have a clean record. They have 
constructed an epoch-making plant. 
Our rates have been reduced so much 
that the cost of electricity is a mere 
bagatelle, and we cease to think of it. 
Interest has been met. Sinking Fund 
is in full supply, and, after all that, 
there is a surplus on hand. 


And in the face of this record, there 


are knockers who want the system to 
be “investigated.” 


Now, that is exactly what the own- 
ers of the plant do not want. We have 
a successful business running there 
and we want the services of Sir Adam 
as the head, and of his colleagues 
applied to what we put them there 
for, namely, constructive action. For 
this purpose better men cannot be 
found: J do not mean to infer that 
Sir Adam is not able to defend him- 
self in a scrap, for asa scrapper there 
are only a few in his class, and I for- 
get who they are. But his services 
are far too valuable to the country to 
be wasted in vain flights to prove 
what is apparent to every thinking 
man. 


Let a man be judged by results, not 
by petty transactions. If our com- 
mission has not made errors, they are 
not human. But their work has been 
so outstandingly successful, putting 
Ontario in the limelight as having the 
most gigantic public service organ- 
ization of its kind in the world, that 
we ought to overlook every slip and 
bid them godspeed in their work. 


When Hydro was created we were 
abundantly satisfied—nay, we were re- 
joiced—to have our rates cut in half. 
Now, if no change had ever been 
made in the rates since then, and we 
were still paying half of what we did 
pay to the privately owned companies, 
what a vast surplus Hydro would 
have! My own rate is about fifty dol- 
lars a year. At former prices they 
would have been around two hundred 


and fifty dollars. If the commission 
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saves to every user one-quarter of the 
difference shown, then two hundred 
thousand users are saving ten million 
dollars a year. If that money lay in 
the coffers of Hydro it would have 
enough to pay outright for the Chip- 
pawa scheme and have a comfortable 
nest-egg remaining. 

And in spite of this showing, are 
we to ask these men who are respon- 
sible for this gigantic work to fritter 
away their time answering attacks on 
the enterprise that has accomplished 
such wonders? My own feeling is 


that we should rather give them the 
freest hand possible. Sir Adam’s 
name stands for rectitude and public 
service, and there is no breath of sus- 
picion on him. Should we not, then, 
admit that he is a human being, and, 
thererore,, prone to erm bit ithat- his 
record shows unparalleled achieve- 
ment and that the only sensible thing 
fOr tisetodonisp toeive shiny 'ayfree 
range, and expect even greater things. 


W. E. SAUNDERS. 
London, Ont. 
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Merchandising 


Address by A. W. RAMSDELL, 
Burroughs Adding Machine Co., Detroit. 


ERCHANDISING is a 
great subject. I would 
liked to have lived six 
thousand years ago 
and to have seen this 
question develop from 
tiatediae. At--that tame. there were 
two words used to designate amount, 
one and many. The human mind 
could not see beyond the one and 
more than one was many. We find 


that in ancient Egyptian they could. 


count to two, beyond two was much 
or many. It developed down through 
the ages until we got to count to five 
and then to twenty. The Ethiopians 
found that out; they counted on their 
fineerss and then. on --their) toes, 
and when they got beyond that, 
they made a mark which was a score 


and represented twenty. Then people 


got so they could count to twenty- 
nine.. They did it like this, one, two, 
three, four or five and then counted at 
the thumb, and then they counted in 
fours and fives and got up to twenty- 
nine. It was only within comparative- 
ly recent years that we have reached 
the point where we could go on and 
on; it has only been in-very recent 
times the discovery of the decimal 
system was made. ‘To-day if you will 
stop and think you will understand 
how very few of us can visualize 
twenty-five; you can visualize five 
but you cannot visualize twenty-five. 
We have to go a very long way yet. 
The day of merchandising, the day 
of selling things at a profit to every- 
body concerned, the manufacturer, 
distributor and consumer is the latest 
thing in the world, and is one of the 
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things very little is known about. No 
real laws have been clearly laid down 
because no two people talk the same 
language, talks one 
language, the producer talks another 
and the middle man talks a third. 


the consumer 


What happens in business? A man 
invests money in merchandise to sell, 
to get more money, to buy more mer- 
chandise, to sell, to get more money 
to buy more merchandise, to sell. It 


is an endless cycle. 


You will find that the average busi- 
ness man watches with utmost care 
the cash of his business. He uses ex- 
pensive equipment of all kinds and 
balances to the cent every day and 
would not think of anything else. If 
you went to the business man and ask 
him to count his cash once a year he 
would holler for the police. The 
average man checks the 
money owing to his business at least 
once a month with more or less care 
and does not seem to think that it 
costs him too much money to do it. 
He knows if he left his customers to 
tell him how much they owed and 
when they were going to pay, he 
would not last very long. It is good 
business to watch both cash and con- 
sumer’s accounts. Why isn’t it equal- 
ly good business to watch the mer- 
chandise as well? There is only one 
reason and that is tradition! There 
is no tradition which says we should 
watch our merchandise because it was 
only yesterday that business was done 
We have 
marks to-day in modern merchandis- 
ing talk of the yesterday that really 
have not yet gone. 


business 


by barter, money is new. 


Modern accounting systems for re- 
tailers” “have ‘only developed. 
There are many businesses that do 
not do anything more than just check 
up once a year. The day of watching 
merchandise, and knowing what you 
are doing with it, is absolutely new. 
Why will a merchant take chances 
and invest perfectly safe money in 
dangerous The mo- 
ment we invest money in merchandise 
there, ds. "ay dancers. but =thereat a 
potential profit. The time it takes to 
open the envelope with the invoice in 
takes part of your profit. Every mo- 
inent of the day that the merchandise 
lies in your warehouse or on your 
shelves, it costs money, and that must 
all come out of the profit. Insurance 
also is a definite part of the expense, 
ang that expense must be charged to 
the operation in the sale of the mer- 
chandise, and when it lies on the 
shelf it is losing profit. If you can 
sell right away and collect the money 
you have made more money on every 
dollar you have invested. Not much 
money is lost in cerdit concerns; most 
people are honest. Few people try to 
put through false: deals. Here is 
where money is lost; in slow moving 
merchandise on your shelves. Here 
is where you have to exert pressure 
to make more money. Somebody has 
asked the question, how many of you 
men dealing with electrical specialties 
in this organization last year made 
money. I doubt if there is very much 
humour in that question if you get 
down to figures. Mighty few of you 
made money last year. 


just 


merchandise ? 


t have just got figures in three other 
lines and in two weeks I made a com- 
putation in one of the largest cities on 


IED eda) IES OLS Lig Dey aed Day La At } 69 


UU OL OMEUCECELIOLOSPOLOCCOOU LO UDSEPOSEOCTTOSTOSPOLORTOISSLOLPOROROOCIOLOUEOLOOLOOTOGGOCOELOLESCOEOOLIICOSOCTORTOTUOLUTTIROOTOTOTUNTOTOOTOUTOTOLOOTOTOOLOTTOTTTOTTOTOTOTTOTTNTITGTtireiternin erie r ir nity | 


the continent. JI went to many stores, 
very large and well managed stores. 
The biggest place I called said we had 
fad thesbest year inour history, the 
largest in turnover and the largest in 
net profit. When I asked for some in- 


formation they showed me _ their 


figures and proved beyond a_ doubt - 


they had made more money than they 
ever did before and had done a larger 
volume of business. Many of these 
business houses did not make anything 
and many have lost and given up. 
Going up and down the streets of a 
town where three years ago you could 
not rent a place you could get places 
on either side of the street, in every 
block. Business was phenomenally 
good; bank clearings were wonderful 
and business was never better. The 
empty stores were former homes of 
merchants who were not merchandis- 
ing. It was the slow turnover and 
dead stock that was lying there that 
took the profit out of the business and 
closed their doors. For every dollar 
you take in from any source there are 
three factors: cost, expense and pro- 
fie lhe <proit, should. be irom: five 
to €ight cents if your business is 
well managed; if it is not there won't 
be anything. You can not look for 
more than eight cents on the dollar. 
I do not think you can organize your 
business to-day to get more than from 
five to eight cents. You can not bring 
expense down beyond a certain point 
either; you can not run profit up in 
view of the fact that you have to 
take great losses on your merchandise. 
The difficulty is, instead of keeping 
records and knowing what we are 
selling and how the merchandise is 
sold and the amounts we can handle, 


some times we just say well things 
are going fine and I will take a car- 
load and that is what you do. That 
is not true of your business only; it 
is true with merchants all over the 
country. That is the thing that killed 
the goose that laid the golden egg. 
‘There is just as much in the country 
as in 1918 when we could not get 
merchandise enough to supply the 
needs. Now the people do not want 
it. Somebody asked me when we 
were going to have good times again 
--well I think in forty years. I do 
not think you can drive the world 


fo “another worlds war inside, wot 
that time. You will never have 
tines like Sthoses wet) have been 


through until we have another world 
If you look back at the figures 
of basic commodities, you will find 
that every war has brought the same 
conditions as we had at the close of 
the war and the period shortly fol- 
lowing. You will find the period 
in between is one of constantly 
falling prices. The last great war we 
had on this continent was the civil 
Atter= the ‘closeLiotmther war 
there was no timber, you could not 
buy lumber. The people were wear- 
ing shoes made of oilcloth; you 
Coulde otabin, = sleatheraeand== vou 
could not buy wool; sheep did not 
have wool apparently in those days; 
everything had gone to the eternal 
bow wows and prices were sky high. 
However, later on,.as we have now, 
there started a period of constantly 
declining prices and basic commodi- 
ties fell from that point all through 
the North American continent until 


trouble started on the other side in 
1914. 


War. 


War. 
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I am going to try and show you 
quickly just where your profit comes 
from in the sale of a dozen articles. 
Let us suppose that you are going to 
sell a dozen pieces of merchandise 
for $60; let us say they cost you $40; 
there is a margin of $20. Suppose 
your cost of doing business is 25% ; 
Iam) taking’ 25 %..0nm thesselling: price: 
Do not try and mark up on the cost 
price. “LeteusnsayuZo% as your ex 
pense of doing business; that will be 
$15 for expense and that leaves you 
$5 for profit.) If you start to.fieure 
that out you will find that a $5 sale 
leaves you 42 cts. profit. There is an 
element of 42 cts. net profit in a $5 
sale, but if you will get the correct 
figures there is no profit at all in a $5 
sale. A $5*sale has: no profit until 
you take care of: your investment 
which was $40 on your dozen articles. 
If you have sold only eight of your 
$9 articles you have not made any 
money at all, you just have your 
investment back. You have to sell 
three articles at $5 out of the dozen 
to make expenses and your profit is 
in the last package and if you do not 
sell it you haven’t made any profit. 
Those are simple figures and seem 
very childish but it is the whole basis 
of successful merchandising. If you 
have to sell the last article at half 
price because it is shop-worn: you 
have only made 4% ; your banker can 
do better than that for you and you 
better go to work for someone else 
rather than carry on busines in that 
way. To have six packages lying on 
your shelves would kill the profit on 
seventy-two profitable sales and you 
are still behind the game. Yet it is 
still difficult to get the merchant to 


watch his merchandise. 

Gentlemen you can make more 
money in any one year carefully 
watching merchandise than you can 
make in five years with an annual in- 
ventory and just plunging out wildly. 
I sometimes wish I could tell you 
things I see behind the scenes. Mr. 
Carnegie knew where his interests 
stood every two weeks; every two 
weeks he had a profit and loss state- 
ment of his varied interests. I do not 
admire William Randolph Hearst— 
the principles of the man—but I do 
admire his business ability and he 
knows where he stands every night. 
A report is sent to him from his var- 
ious interests that is calculated over 
night and do you wonder that he will 
go in and pick up a dead paper and 
have the thing humming in no time 
at all; competing with all his competi 
tors simply because he has a good sys- 
tem for watching his investment in 
his business as well as every dollar in 
the cash register and his bank account. 
An immense merger occurred some 
two years ago; there was considerable 
commotion in the city, people were 
wondering whose heads were going to 
fall. The gentleman who was the main 
mover said you have nothing to worry 
about. He said I am only concerned 
in the Accounting Department as we 
must know where we stand every day. 
The company which I represent went 
into his concern with their system and 
knowing the things inside I am not 
surprised to see the commodities they 
handled coming to the forefront. They 
know they can cut prices and increase 
profits at the same time. They haven’t 
any competition because competition 
doesn’t know how to compete and 
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they are setting new standards. 

Any of you gentlemen in business 
and trying to make money should 
know how much business you have to 
do to make money. Many busi- 
ness men are working to-day and do 
not know how much business they 
have to do in any given day to make 
money. What would you think of the 
motorist that started, I was going to 
say across the desert. Everybody 
knows if you go across Mojave desert 
you must know how much oil you 
have and how much water you have 
and how much your machine is going 
{o use. If you do not know, you are 
not going to get there. You can drive 
around the streets of the city where 
there is a gasoline station in every 
block but going out there you must 
know how many miles you get out of 
a gallon of gasoline and how many 
out of a quart of water. Business 1s 
exactly the same. You have certain 
(Actors that aren important to’ you— 
you must know your expense. You 
know ‘your total expenses every 
month. Divide that by the number of 
working days every month and find 
out what your expense is every day. 
You ought to know your average 
mark-up—I can tell you pretty near 
what it is for electrical lines. You 
will find your average mark-up is 
around 30%, from 30 to 35%. If 
you are working under less than 
35%. you can not make money; 
it is not possible. You have to have 
a mark-up of 35% on the amount of 
business you are doing to make a’ pro- 
fit. If you are trying to do it with 
less than that, you are trying to do 
something that is impossible. If you 
know the mark-up and know the ex- 


pense then you can easily determine 
how much business you have to do 
in order to make a profit each day. 

I am going to try and show you 
first the effect of turnover on net pro- 
fit and second the effect of sales vol. 
ume on net profit. A manufacturer 
was making an article for 31 cts. 
The article sold for 40 cts. and the 
cost price and the selling price were 
fixed. The average investment was 
about 50. If the merchant got two 
turnovers the merchant’s total invest- 
ment of $50 would buy $100 worth 
of merchandise which would bring in 


$100 and 80 cts., his mark-up, so that 


his gross profit would be $20.80. His 
cost for doing business was 15 per 
cent. and his net profit for the year 
was $9.48, 18% of his investment. 
Now, gentlemen, as business men, you 
must figure the profit from the selling 
price, but if you want to figure how 
much money you have made you must 
figure it on your investment. Other- 
wise you are going to be carried far 
afield and the load up salesman is 
going to catch you. Suppose the 
merchant can eliminate unnecessary 
lines, and get six turnovers in a 
year with the same $50 _ invest- 
ment he brings in $386.40, with a net 
profit of $28.44. If he can further 
standardize those lines and sell what 
he has standardized, and he can get 
12 turnovers a year on his little $50 
investment, and $56.80 net profit or 
113% on his investment. That is just 
to show what happens if you keep an 
eye on your merchandise. 

I want to show what happens to 
business when you can determine your 
sales volume. Let us suppose for the 
sake of argument a concern is doing 
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$100,000 worth of business a year; 
and the average mark-up is 3314%. 
Suppose the annual sales are $100,000 
and the cost of doing busines is 25%. 
If that is the cost on $100,000 worth 
of business it costs about $25,000 and 
in order to maintain a net earning of 
814% of 8 cents on the dollar, you 
must do every day $333 worth of busi- 
Your expenses will be $84.00 
on the average and your net profit 
will be $27.77. With an average busi- 
ness of $100,000 there is an expense 
of 25% on a 3314 mark-up. If the 
business falls off 20% there will not 
be a saving of 20% in expenses. You 
can not cut down your staff. The 
landlord will not reduce the rent 20%. 
Your staff won’t work for less money 
and you can’t get along without them. 
I think the item of expense is pretty 
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well fixed in every business. Jf your 
sales drop 20% it brings your daily 
sales volume to $266.67 a day and 
your expense will still be $84.00 a 
day. Your net profit has dropped 
brome $272 /o 10 Sonor deta Hat sisai tie 
difficulty with the average business. If 
you can buy things which sell and 
sell the things you buy, keep your 


expenses down and increase your 
sales, possibly you can do $400 worth 
of business a day with the same stock 
of merchandise at practically the same 
expense, not more than $2 or $3 more 
a day at the outside. And you will 
have increased your profits from $27 
to $50. That is doing business and 
really making money. If the business 
men of to-morrow are going to 
succeed in making a profit in this 
period of declining prices which I 
think is going to persist for the next 
thirty or forty years you must know 
what it costs you to do business, how 
much money you have invested in 
merchandise. You must do that be- 
fore you can make any profit and you 
must also know the volume of busi- 
ness you have to do in order to main- 
tain a satisfactory rate of profit. 


There: as “one other, things le would 
like to mention. One of the curses 
of the prosperous days during the lat- 
{er part of the war and immediately 
following was the fact that the busi- 
ness man began to buy discounts, lots 
of them. ‘There is no money in buy- 
ing discounts. 


TELE 


- Discussion. 


ME. ao Ba SCOT Te (Gal). avin 
President and Gentlemen: I do not 
think that I can throw any light on 
this subject. We have been in the 


retail business on a_ large scale 
during the last twelve months and our 


basis of profit has figured about 25% 


on the larger articles and a little 
more than 35% on the smaller articles 
and we found we closed the year with 
a small deficit. 

MR. O. M. PERRY (Windsor): 1 
think this merchandising proposition 
is something we all have to give more 
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attention to. It has been said mer- 
_ chandising sales will in times equal 
sales of electricity; that seems a long 
ways to go but it is a possibility. With 
us. we are running about one-third, 
and I hope in time we will overtake 
it. Mr. Ramsdell has brought out two 
points, one is the question of turn- 
We have learned that lesson 
and learned it well. Two years ago 
we ended up with a merchandise stock 
@1 703,000, ~ That was due to ‘#he 
hectic buying we all took part in in 
theveatiy partrof 1920) (Pricesihad a 
fall and we were left with merchan- 
dise in stock. We found that was time 
to clean house and reduce stock and 
(ham weewere losing imoney.. After 
two years we have succeeded in bring- 
ing the stock down 50%. ‘Two years 
ago we had a turn over two or two 
and a half times in a year, now we 
have it to five times. I think we have 
all fallen for the salesmen who have 
told us if we will buy a six months 
supply they will give us extra dis- 
count, VVe have ‘allj fallen for that 
and if we will stop and figure out 
what it is going to cost in dollars and 
cents we will be very careful not to 
buy too far ahead. 


OVE 


The next thing is marking up and 
in some respects we have not got to 
that method. It is not quite so easy 
to do. Mr. Ramsdell told us that the 
average mar-up is 35% for the aver- 
age dealer. I mean dealers in other 
goods. You take a haberdasher, a 
person selling drygoods; he has a fig- 
ure marked up of what it is worth. 
He is ‘selling something which is more 
of a necessity than what we have. We 
would like to sell washing machines 
instead. Getting down to hard pan, 


washing machines are a luxury. We 
have to get prospects and sell them 
and after selling we have to service 
(en eile hassnone of hese ecosts 
and he gets a greater mark-up. Last 
year our gross profit was 25% on 
our sales and our cost of doing busi- 
ness was 23%, and remember we had 
the advantage of a Hydro shop and 
being able to take 2% and I am afraid 
perhaps we let the Hydro fall a little 
behind. The margin we had the year 
before I will not mention—it is a very 
sad thing to speak about. We may 
be inclined to blame the manufacturer. 
Eleus the manethatusets. the list price, 
He usually tells us what discount to 
take and. perhaps he! isssa little to 
blame. How many of the electrical 
dealers will not take the margin the 
manufacturer offers but he is doing 
business with such little overhead he 
can afford to keep it down and get 
prices. I think the biggest thing is to 
clean house and find what it costs to 
do business and put the price of these 
things up where they belong; where 
we can do business and make some 
money. You might think that if the 
prices were increased we might not 
be able to sell. With these specialties 
ib isenot the price pwe ask: for them 
but it is the salesmanship.. If we get 
the price up we will be able to hire 
a good salesman and pay him good 
money and we could sell more articles 
than we ever did before. 


MR.J.E. SKIDMORE (Cobourg): 
This discussion is very interesting to 
me for we have a very nice shop in 
a town of 5,000 and have been able 
to do considerable business, perhaps 
as much as any other town of our size. 
With washing machines and sweepers 
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we have had more or less success but 
we only had success because we have 
spent a lot of money on the servicing 
of these things. We find the dealer 
who does not service is in the end 
bound to lose money and makes very 
bad friends with people to whom you 
are selling electricity and water and 
gas. Perhaps one of the . hardest 
things we have to meet is servicing. 
One must add service into the price 
if he expects to make money and 
honest dealing is a thing that will 
bring business in the long run. 

MR-ALW. Jo STEWART? tT oron- 
to) : I think one of the most important 
facts brought out by Mr. Ramsdall 
to-day is the question of turn over. 
We keep a man spending a good deal 
of time revising continually our maxi- 
mum and minimum stock to put the 
stock of everything else as low as pos- 
sible without getting where we can 
not make prompt deliveries. We find 
there are a number of lines where we 
can get five or six, or sometimes seven 
turn overs but at the same “time im 
order to makeral fair pront it isiime 
portant to) cet all the stock arurned 
over as quickly as possible. I do not 
think there is anything better that we 
can do, than what has been pointed 
out by the speaker, which is to get a 
quicker turn over. 

MAR RAMSDE LOT, think Mia: 
Perry hit the nail on the head. If you 
have competition you will have no 
trouble. You must get right down 
and figure the proposition out; if you 
haven't the figures you are far away. 
If you have got figures and you can 
prove that there is price cutting the 
first thing is to stop it. 


Some of you gentlemen are inclined 


I think Mr. Perry 
will tell you part of their success last 
year was because they were not buy- 
ing discounts. They 
merchandise to sell. 


to buy discounts. 


were buying 
I want to point 
out one thing: you gentlemen from 
the and 
are the best friends and the sale of 
your goods depends upon the success 
Orthe people: you" sell tos" Tamed 
in some instances re-organization and 
I. know of cases where it has been 
done with wonderful success. I do 
not know of any case where the whole 
scheme of loading to the walls has 
been a success. Where it is done by 
retailers they go down and out. Sup- 
posing a man invests $100 and carries 
it over for a month. His $100 invest- 


manufacturers wholesalers 


ment takes up $100 worth of mer- 


chandise at the end of the month; 
$37.50 went for expenses and $12.50 
profit. For three months you get 
exactly the same so if you stop and 
figure the money made on the selling 
price you are going to get one thing, 
but if you will stop and figure the 
money made on the investment you 
will get another and get a factor of 
150% actual earnings for a year. See 
what happens, somebody comes along 
and says don’t be a piker. You sell 
the stuff right along buying a three 
month’s supply, I will give you 5% 
and that for three months is 20%. 
$300 worth of merchandise costs you 
$355 and you have against your initial 
investment from $100 to $285 and 
have against the period of investment 
from $50 to $185. At the end of three 
months if you look at the profit on 
your investment you will find it is 
not as large as it was before and you 
will find it is just as large in dollars 
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and cents. $100 turned twelve times 
a year will bring in on the basis of 
3346% mark-up and 25% expenses, 
Sloe pronto pVVhat is the relation 
between .the investment and the net 
prot. sY ou will see that, there. isa 
pronuts6f 270 1 ten days,, 2% im ten 
days means $24 for a year. On your 
average investment of $185 your pro- 
fit is still some 150%.- Your discount 
earned has dropped to $22.80 because 
you haven't so much money to get 
the discount on. This proposition is 
better for the manufacturer and .for 
the distributor because he is not carry- 
ing so large a liability. This man can 
not discount but he takes all that is 
coming and a little more, earning 
money enough to do business in an- 
other way. 


If we could only get salesmen and 


Eich) fO-atealize that 
their interests are identical then there 
will be no trouble in getting rid of 
merchandise. Every business man 
who has to have a commodity marked 
up should carry as little stock as he 
can and have records to guide him 
every evening and in that way the 
business man can make money. Mak- 
ing money depends on watching every 
dollar you get across the counter and 
after you have done that there is 5 
foro centssleit to yous It means ico- 
operation all the way down the line, 
the manufacturer, wholesaler, distri- 
butor and retailer and it is even so 
among your competitors. Unless your 
competitors succeed you cannot. We 
are all in the world together and we 


have to sink or swim together. 
ee 


manufacturers, 


Ue 
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Keeping Public Contacts from Sparking 
By E. L. MILIKEN, 


Stone and Webster Management Division 


Gas and Electric Company, Woonsocket, RI. 


N those occasions when 

friction develops  be- 
tween some member of 
a public utility organ- 
ization and some citi- 
zen whom it serves it 
is encouraging to. call to smindy the 
rather striking similarity which can 
be drawn between central-station pub- 
lic relations and the brushes of a 
generator. Let us. look back for a 
moment at some of the old types of 
direct-current machines with which, 
for some inherent reason, we always 
had commutating trouble, in spite of 
ever yihine. wercids.. bie machines 
sparked at the brushes, particularly 
where the nature of the load 
fluctuating. 

As years went by, however, new 
types of brushes came into existence 
which, when applied to these old ma- 
chines, materially alleviated, if they 
did not entirely eliminate, sparking. 
The seemingly impossible was accom- 
plished, owing to advance in the art 
of producing brushes of higher con- 
ductivity or, as we technically termed 
it, greater amperage per square inch 
of brush contact. Sparking was per- 
haps the earliest contact problem in 
the industry. 


Was 


The question of public contact to- 
day presents a psychological parallel 
to the technical problem of reducing 
sparking of commutators in direct- 
current The 


machines. company’s 


service may be likened unto the flow 
of current, and the public to the com- 
mutator, while the brush cross-section 
may be represented by the number of 
contact employees and the conduct- 
ivity per square inch finds its parellel 
in the state of mind of the contact 
employees. No matter how well the 
service may be maintained by those 
directing the company’s policy, it can- 
not flow to the consumer with the 
least resistance and without undue 
loss and sparking unless there are 
sufficient contact employees to render 
the service, and unless the conduct- 
ivity through these employees is high; 
that is, unless they are imbued with 
the spirit of service. 

Continuing the analogy, the direc- 
tion of rotation must be such as not 
to cause sparking at the toe of the 
brush. ‘The consumer’s relations with 
the company and the company’s re- 
lations with the consumer must be 
such that the brush will lie flat on the 
commutator, and all contact employees 
must function satisfactorily in their 
respective duties. 

The reader may well say that this 
parallel is more or less a stretch of 
the imagination. This is admitted. 
The entire question of improving 
public relations calls for a very vivid 
play of the imagination. 

Those in any organization respon- 
sible for directing its public relations 
must not only observe but mus: also 
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anticipate the effect of the company’s 
policies on the consumer and_ the 
effect of the probable errors of cer- 
tain contact employees in handling the 
public. Yet to secure the most satis- 
factory results observation and im- 
agination must go hand in hand. It 
is possible to go too far in imagining 
features of a company’s service which 
rub the consumer the wrong way. 
Closer observation and analysis re- 
veals seemingly unimportant elements 
in our dealings with the public which 
may have a marked effect in molding 
public opinion concerning a company 
and its service. Such a study will, 
among other opportunities for service 
improvement, offer the following very 
practical suggestions: 
Inaccurate Meters and Errors in 


Billing. 
There is no more prolific source of 
strained relations with consumers 


than conditions arising out of inac- 
curate—and particularly fast—meters 
and out of errors in billing. This is 
an old story, but there are yet many 
chapters to be written before “finis” 
can be placed after any one of them. 

The public as a whole has yet to 
be convinced that the electric meter 
does not “knock down fares’’ for the 
company’s benefit. There are still 
consumers who believe that some in- 
iquitous official raises and lowers bills 
as best suits his whim and the com- 
pany’ interests. To improve these 
conditions the management may well 
decide on a broad policy intended to 
engender in the public a faith in the 
meter and in the company’s practice 
in using it as a measure of energy 
sold. 

To do this, first and foremost it is 


necessary to make rebates voluntarily 
to all consumers whose meters, either 
on complaint or periodic test, are 
found fast. The percentage of such 
meters is small, and the amount re- 
bated is correspondingly negligible 
when compared with the favorable 
effect on the mind of the consumer. 
Whatever loss in revenue (actually 
never earned) results from this re- 
bating practice will to no small degree 
be offset by payments from consumers 
whose meters have been running slow 
or failing to register. These pay- 
ments will become gradually easier to 
obtain when the public are convinced 
that the company’s practice works 
both ways impartially. 

Let the practice of justly rebating 
apply to errors in constants as well 
as in meter accuracy. To the same 
extent acknowledge errors in reading 
and billing and rebate or collect as 


tie | Cases may = requires) ) hese 
acknowledgments should come wil- 
lingly. If they are not made prompt- 


lv and with a good grace, much of 
their effect will be lost. 

Above all, let concerted effort be 
directed toward eliminating the causes. 
Instill in the meter readers the import- 
ance of accuracy in their work. Let 
meter installers understand the conse- 
quences to the company of errors in 
constants or in connections. Educate 
billing clerks to a knowledge of the 
trouble arising from sending out in- 
accurate bills. Develop team work 
between all of those departments and 
employees whose combined efforts re- 
sult in the finished bill to the con- 
sumer. 

Bill Forms. 
The evolution of non-confusing, 


78 PIE) St) ane, 


TUTTTATATTATETRTATA TATA ROPUDUTTSTRUTURTOTOTOROTOREEOOTORODOTORUEISUTORIROSSURORIRODIOORISUEIOLCEOROROLILOLULOSEEOSEOROLOEOLOSOSUSOCUEOOTERIOOLOROTOUTOUORORURURESORORURORUCSUOOTOTUROROTOCUDSIIEOREROSOTUOROIITOIIEUTEDIEOTOLOLOT ELI LELS 


non-threatening, mnon- 
inflammatory, understandable 
computable bill forms began long be- 
fore our problems of public contact 
were crystallized under the term 
“public relations.” Nevertheless, the 
ideal bill form has probably yet to be 
devised, although “soothing syrup” 
has been administered to most forms. 
The old type of bill for residential 
consumers, with its—to the customer 
—cryptic figures and carefully and 
legally worded threats to penalize 
through loss of discount, has gradual- 
ly been replaced by a simple, open- 
faced form so designed as to make 
it possible for the recipient to under- 
stand how the amount due is com- 


non-irritating, 
and 


puted. 

When we come to bills for power or 
industrial service under the more or 
less complicated rate forms in use, 
some progress has yet to be made. It 
is to the credit of the utilities issuing 
bills under these rates that the cus- 
them usually without 
monthly protests. ‘This shows a cer- 
tain degree of confidence in the in- 
tegrity of the utilities. But this con- 
fidence would be enhanced by an 


tomers pay 


actual and a plain statement on the 
face of the bill as to how the total 
amount due is derived. 

Making up such a bill will entail 
somewhat more labor and expense. 
Yet the customer who pays the utility 
hundreds or 
month 


thousands of dollars a 
is entitled to a detailed bill. 
The utility official who received a bill 


from his grocer for, say, merely 
“vegetables,” “canned goods” and 
“groceries,” would insist that the 


grocer should furnish details of these 
three items. If he were told that it 


entailed too much work so to detail 
them, he would hardly be content. 
Similarly, a bill for merely “demand 
charge” or “service charge,” plus so 
many kilowatt-hours, cannot satisfy a 
utility customer, even if the rate is 
printed on the back of the bill. Let’s 
give unto others what we expect from 
them. 
The Order Clerk. 

In any electric company the order 
clerk or the employee who receives 
OLUeGS sor customers 
and in turn issues necessary instruc- 
tions to the operating department re- 
garding cut-ins and cut-outs is a most, 
if not the most, important link in the 
company’s chain of relations with its 
customers. In 


service from 


some organizations 
this clerk handles complaints as well 
and gives general information to all 
inquirers. When his or her duties 
are thus amplified, the position be- 
comes doubly or trebly important. 
Upon the order clerk to no small de- 
gree depends the speedy execution of 
customer’s requests and orders. 

Not infrequently this clerk is the 
first point of contact with the cus- 
tomer. It naturally follows that the 
selection of this employee should be 
made in a most discriminating man- 
ner. A person of pleasing person- 
ality, affable, of even temper, having 
a thorough knowledge of the business 
and of the company’s routine, is not 
found at every turn, neither are such 
made in a day. ‘Then, too, he or she 
must be a student of human nature 
and must like and sincerely enjoy 
meeting people. Ordinarily the per- 
son who enjoys meeting people other 
people enjoy meeting, 

Moreover, this clerk must be im- 
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bued with the spirit of service. He 
or she must be entirely in accord with 
the management’s policies directed 
toward pleasing the public. All of 
these other qualities must, also, go 
hand in hand with the faculty of 
getting along with all of the other de- 
partments of the company. For the 
order clerk is the pivot around which 
swing the activities of the sales, meter, 
service, accounting and collection de- 
partments. The ideal order clerk 
will have the respect and liking of all 
of these departments. For the proper 
suchas! jOb=s there 
should be given to him or her every 
reasonable and requisite authority. 
When so vested, this vital employee 
can do much toward attending to 
those little niceties of service which 
give rise to ever-widening ripples of 
public goodwill. The right kind of an 
order clerk may be considered the 
master key which will open many of 
the doors to public good-will that 
otherwise would be closed. 
Cut-in and Cut-out Orders. 

The rapid execution of cut-ins and 
cut-outs by the operating departments 
is a prime essential in creating public 
good will. The public expects ex- 
peditious treatment. The longer a 
family has deferred using electric ser- 
vice the more insistent it is to have 
connections made promptly. 

The average householder who is 
about to have service connected for 
Lnewirst wim. 1510 much) thersame 
frame of mind as a child with a new 
toy. He is eager to see the toy come 
out of the box at home, which in the 
case of eletcric or gas service means 
to see light and heat coming from the 
fixtures or appliances. 


performance of 


Hence it is up 


_render this possible. 


| customer. 


to the operating department to see 
that new customers are enabled to 
play with their new toy at the earliest 
possible moment. 

Quick connections always make a 
good impression. Undue delay has 
themreversemetiect = particularly= con: 
sidering the eager anticipation of the 
new user of service. It therefore be- 
hooves any organization giving con- 
sideration to improving public rela- 
tions to cast about and take stock of 
those things in its existing routine 
which facilitate or hinder the rapid 
The 
practice of leaving meters in a house — 
from which tenants move, and having 


connection of new customers. 


service disconnected, does much to 
Service to the 
incoming tenants can be given more 
quickly—particularly where entrance 


~ boxes are used—than where the meter 


is taken out and must be put back. 
The tagging of these locked meters, 
showing the incoming tenants where 
to telephone or apply for service, is 
a further step in the same direction. 

There has been in the past alto- 
gether too much red tape in the way 
of a prospective customer securing 
service. In one instance with which 
the writer is familiar, it was found 
that there were twenty-eight items of 
routine to be undergone before a cut- 
in order would be issued for a new 
After careful considera- 
tion all of these were dispensed with, 
and it was made possible for a pros- 
pective customer to call the office by 
telephone and ask to have service 
connected, whereupon it would be 
done. No application card is now re- 
quited waridt «no «deposit, “unless, as 
happened in some isolated cases, it is 
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found necessary to have a deposit 
after the meter had been put in. In 
such cases a personal call is made on 
the customer and the deposit is ob- 
tained, or, as rarely been necessary, 
the service is discontinued. All of 
this red tape has been cut out on the 
theory that the customer should not 
be an applicant for service, but that 
the company, on the contrary, should 
seek the business. 

The prompt reading of meters and 
rendering of final bills to customers 
moving from one location to another 
in a company’s territory, or moving 
out of the territory, should not be 
overlooked. This not only has a 
favorable effect on collections, but 


prompt service of this kind is appre-. 


ciated, by the customer. We never 
know when customers, leaving our 
territory may come back, and their 
last impression of our service is bound 
to hold over. Our service should be 
prompt and efficient from beginning 
to. end thats 1s; from ithe timethey 
are first connected until the final bill 
is rendered. 

Then, too; there is another aspect 
of the situation. The industry as a 
whole should make sure that the im- 
pressions brought by customers mov- 
ing from the territcry of one company 
to that of another are favorable. The 
good work being done by some one 
company, resulting in general public 
good will, will be somewhat negatived 
if there are constantly coming into its 
territory customers bringing griev- 
ances which they have nursed against 
the companies serving the territories 
in which they formerly lived. This 
is another instance of the value of 
concerted action in the working of 


one for the good of all and all for the 
good of one. 
Handling Complaints. 

Very little remains to be said on 
this point, regarding which so much 
has been said and written. One point 
sometimes overlooked is the giving of 
sufficient consideration to the person 
handling particularly “difficult” cus- 
tomers and “chronic kickers.’ Don’t 
send a man on a boy’s job or a cook 
to repair a fine clock. Consider each 
case and pick the man to handle it. 

In general, a splendid representative 
can best be employed by larger com- 
panies to do such work. Salesmen, 
operating men and collectors each 
have a certain viewpoint which unfits 
them for handling important or diffi- 
cult complaints. An  unprejudiced 
mind is essential, and the possessor 
should as well know the various 
angles of the business sufficiently to 
judge each case on its merits. Such 
a representative should have full 
authority to settle, without having to 
keep the matter in the fire for an ex- 
tended period, which is always irri- 
tating to the consumer and militates 
against a final satisfactory settlement. 

In smaller companies the manager 
is obviously the man to do this work. 
If he is not capable of doing it well, 
he probably should not be a manager. 
The handling of complaints or trouble 
should not be left to subordinates 
without a most careful oversight from 
the manager. The policy of following 
up trouble calls or complaints by tele- 
phone, or by writing to ask the con- 
sumer if the matter has been handled 
to his satisfaction, will serve as a 
check on the complaint and trouble 
man, and at the same time it im- 
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presses upon the consumer the com- 
pany’s desire to serve thoroughly. 

The handling of credits, particular- 
ly those which are doubtful, is always 
a ticklish problem. The accounting 
department is always charged with 
the responsibility of passing on the 
credit of prospective customers. This 
department naturally feels that it 
should in every possible manner safe- 
guard the company’s present as well 
as future income. Yet to establish a 
hard and fixed rule in the matter of 
collection of accounts or the exten- 
sion of credit to any customer would 
be very detrimental to public relations. 
Here again is an opportunity for a 
careful study of human nature. 

Sometimes the householder who 
has always met his obligations prompt- 
ly, but through illness in his family 
becomes hard put for cash, finds it 
necessary to allow his bills for light- 
ing service to go unpaid. Thereupon 
arises a great opportunity for the 
company furnishing these services to 
demonstrate to him that it is human 
by recognizing his difficulties and 
sympathizing with him in the most 
practical way possible—that is, giving 
him a reasonable extension of time in 
which to pay his bills. 

Similarly, if some mercantile or 
manufacturing concern of formerly 
unquestionable integrity becomes short 
of cash through a fire or through 
economic conditions beyond its con- 
trol, consideration should be shown it 
through an extension of credit. Of 
course, all of the considerations enter- 
ing into each case must be taken into 
account, but in many instances we 
shall win the goodwill of those who 
will in the future be good customers, 


not only from the standpoint of use 
but of prompt payment. People ap- 
preciate assistance most when they 
need it the most, and remembrance of 
such assistance will extend into the 
future in more or less proportion to 
the assistance rendered at the time. 

In general, the writer believes that 
most companies, and particularly the 
smaller ones, follow some such prac- 
tice as above suggested. The point is 
brought out, however, in the fear 
that as companies grow and the more 
intimate contact with customers which 
existed under their smaller organiza- 
tion in the bygone days becomes less 
possible these little humanizing acts 
may not be performed by those down 
the line in charge of credits and col- 
lections. 

Considerable attention has been di- 
rected in recent years to improving 
the general atmosphere prevailing in 
our offices. In passing, one suggestion 
may not be amiss. 

Frequently when a consumer is pay- 
ing a bill at a cashier’s window, em- 
ployees of the company may for some 
reason or another have business with 
the cashier. All too often the cashier 
will leave the consumer standing at 
the window and make change or other- 
wise transact the particular business 
which his fellow employee may wish 
done. This has a most unfortunate 
effect on the mind of the consumer. 
Any one who has stood in line at the . 
box office of a theatre or before a 
ticket window in a railroad station 
and had some attendant or railway 
employee taken care of ahead of the 
whole line of standing patrons will 
realize the force of this argument.— 
Electrical World. 
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Association of Municipal Electrical Utilities 


Minutes of Executive Committee Meeting 


The meeting was called to order at 
2. P.M.-on Friday, March Zad- 1923; 
at the office of the Hydro-Electric 
Power Commission of Ontario, by 
Wr. Al 1? Bicks: President. Others 
present were Messrs. J. E. B. Phelps, 
J. J. Heeg, Wi iE. Reesor, Ge J. ilick- 
ler, S. A. Saylor, M. J. McHenry and 
S. R. A. Clement, Secretary. 

This meeting was for the purpose 
of making appointments to committees 
for the year 1923, and taking care of 
such business as had been referred to 
the Executive at the recent conven- 
tion. 

It was moved by Mr. J. E. B. 
Phelps arid) seconded by. Vine 1" J, 
Heeg: That the Papers Committee 
consist of Messrs. M.. J. McHenry, 
Chairman; A; B. Cooper, V. S. McIn- 
tyre;;O> Tis Scot wand eh ban einery, 

CARRIED: 

It was moved by Mr. M. J. Mc- 
Henry and seconded by Mr. S. A. 
Saylor: That the Convention Com- 
mittee consist of Messrs. W. E. Ree- 
sor, Chairman’. |... 73 Pheips,«Cabe 
Flopper, RH Starr, Eo Gover. and 
J. J. Jeffrey. : 
CARRIED: 

It was moved by Mr. W. E. Reesor 
and seconded by Mr. S. A. Saylor: 
That the Regulations and Standards 
Committee remain as last year, being: 
Messrs. J. J. Hees, Chairman: Fy, 7: 
Stapleton, R. H. Starr, J. E. Brown, 
W. P. Dobson and A. G. Hall. 

CARRIED. 


It was moved by Mr. M. J. Mc- 
Henry and seconded by Mr. J. J. 
Heeg: That the Committee on Acci- 
dent Prevention and Health Promo- 
tion consist of Messrs. S. A. Saylor, 
Chairman; W. R. Catton, E. M. Ash- 
worth, —-. Cekdsett,” i. Cam amtes: 
Wills Maclachlan and S-.RevAneCte- 
CARRIED. 


It was moved by Mr. M. J. Mc- 
Henry and seconded by Mr. W. E. 
Reesor: That the Merchandising Com- 
mittee consist of Messrs. |B.) 8. 
Phelps, Chairman; O. M. Perry, E. 
V... Buchanan, 2. 3W. Lobiteus Wie Ek 
Childs; @..- Fe Scott: Ale Score 
W, J.. Stewart; M.JaVcHenry ase 
Hees, 5: J 2. Mallikinusanid soe 
Shearer. CARRIED. 


It was moved by Mr. M. J. Mc- 
Henry and seconded by Mr. J. E. B. 
Phelps: That the Rates Committee 
consist of Messrs. P. B. Yates, Chair- 
man; J. R. MclLinden, E. I. Sifton, 
V. 5. McIntyre, E. M. Ashworth, H. 
©, Pisk, Jj EB) Brown, |. ce, jackson: 
FE. V. Buchanan, J. J. Heeg, M. M. 
foglisvand (Caroler 

CARRIED. 


Ment: 


Mr. M. J. McHenry gave notice of 
a motion that he would move at the 
next Convention of the Association, 
to amend the By-laws of the Associa- 
tion so as to include the Merchandis- 
ing and the Rates Committees as 
standing committees of the Assccia- 
tion. 
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It was moved by Mr. M. J. Mc 
Henry and seconded by Mr. J. E. B. 
Phelps: That Messrs. W. G. Pierdon 
and R. C. McCollum be appointed 
auditors for the year 1923. 

| CARRIED. 

lee wasremoveds byw Mire). .b eb: 

Phelps and seconded by Mr. J. J. 

Heeg: That the next meeting of the 

Executive Committee be held on Fri- 
day, Aprils f3th: 


CARRIED. 
The chairman of the Papers and 
Convention Committees were  in- 


structed to come to that Executive 
meeting prepared to report complete 
plans for the Summer Convention. 

Correspondence: witha wires «Pes, 1. 
Davies, President Canadian Electrical 
Association, in reference to obtaining 
statistics covering the use and cost of 
electrical service, which had been re- 
ferred to the Executive by the last 
Convention was considered. 

It was moved by Mr. M. f. Mc- 
Henry and seconded by Mr. S. A. 
Day Onee i heatatie pecretary “be! in- 
structed to arrange to have a copy of 
the last report of the Hydro-Electric 
Power Commission of of Ontario, 
forwarded to Mr.-P. T. Davies, and 
write him a letter pointing to the por- 
tion of that report that gave the infor- 
mation he desired. CARRIED. 

Referring to correspondence with 
Mir heen, Dion, Chairman, Overhead 
Lines Committee, C. E. A., in refer- 
ence to crossings between telephone 
and power lines, which had also been 


referred to the Executive by the last 
Convention, it was moved by Mr. M. 
J. McHenry and seconded by Mr. W. 
F. Reesor: That the correspondence 
with Mr. A. A. Dion be referred to 
the Regulations and Standards Com- 
mittee. CARRIED. 

It was moved by Mr. W. E. Reesor 
and seconded by Mr. J. J. Heeg: That 
the representatives of this Associa- 
tion on the Canadian Electrical Coun- 
cil for the year 1923, be Messrs. M. 
Pevichlieinp Osity scott Pa B. Yates 
ander. Po Hicks: GARRIED: 

It was moved by Mr. W. E. Reesor 
and seconded lby Mr. M. J. McHenry: 
That the Secretary be paid an honor- 
arium of $100.00. CARRIED. 

The meeting then turned to the dis- 
cussion of ways and means whereby 
the smaller utilities could receive the 
greatest possible benefit 
Association. 


from the 
The. District Directors 
were instructed to inaugurate a sys- 
touch with the 
smaller utilities, with power to call in 
others in their district to assist them 
if desired, and allotting to each assist- 
ant so appointed a portion of the terri- 
tory within his district. Each district 
director would be Chairman of the 
Committee so formed by him who 
would bring before the Convention 
any question brought up by the smaller 
utility if that utility was unable to 
be represented by one of its own offi- 
cials, and carry back to it a report 
of the action taken by the Convention. 

The meeting adjourned at 4 P.M. 
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Sources of Error in the Use‘of 
Electrical Instruments 


By PERRY A. BORDEN, 
Assistant Laboratory Engineer, H.E.P.C. of Ontario. 


This is the first of a series of articles dealing with the use of electrical 
instruments. No effort has been made to go into any depth of technical detail 
bit only to give a general idea of precautions to be observed so that the highest 
possible accuracy may be obtained when making electrical measurements. 
Hlectrical instruments, as a rule, are both reliable and accurate, but they can 
not be used with the same freedom as are pliers and screw drivers. And since 
unexpected or unexplained errors may lead to embarrassing complications, an 
intelligent knowledge of the sources whence errors'may emanate should assist 
in putting the user of mstruments on Ins guard. 


N electrical as in any particular reference to the standard 


other kind of measure- 
ment there exist sources 
of error which must 
either be eliminated or 
a for if sat- 


isfactory results are to be expected. 


It is not the purpose of this article 
to discuss in full with mathematical 
analyses all the possible sources of 
error but only to treat those which are 
of sufficient magnitude to affect the 
ordinary electrical measurements 
which are likely to be performed 


the field or the electrical shop, with 


types of indicating instruments. 

In general, there may be said to 
exist three possible sources of error. 
These are: 

I. INHERENT ERRORS OF THE IN- 

STRUMENT USED. 
II. Errors Dus To tue METHOD oF 
MEASUREMENT 
III. Errors oF OBSERVATION. 
I. INHERENT Errors 


Inherent errors can not be entirely 
eliminated, although by a knowledge 
of their presence their influence may 
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be reduced. They may be classified 
as follows: 

(a) Temperature errors. 

(b) Mechanical errors. 

(c) Electrical defects. 

(d) Spring errors. 

(e) Unbalancing. 
(a) Temperature Errors. 

The principal effects of temperature 
changes are upon the resistance of the 
electrical circuits and upon the direc- 
tive force exerted by the springs. In 
modern types of instruments, by the 
use of special alloys in the construc- 
tion of the parts, these effects are re- 
duced to a minimum, while by proper 
proportioning, the residual tempera- 
ture characteristics of the springs are 
neutralized by those of the electrical 
circuits, so that under ordinary con- 
ditions, temperature effects in the use 
of reputable instruments may be 
neglected. It is well, however, to avoid 
sudden changes of temperature in 
testing work, and where measuring 
equipment has been exposed to such, 
the possibility of temperature error 
will be greatly reduced by allowing 
all parts of the instrument and its 
accessories to reach a uniform tem- 
perature before making use of the 
readings. 

Instruments which for their opera- 
tion depend upon changes in tempera- 
ture of internal parts, such as thermal 
memmeterss-or- tue. Lincoln) demand 
meter are carefully compensated, so 
that gradual changes in the tempera- 
ture of the device as a whole do not 
affect the reading. 

(b) Mechanical Errors. 

Under this head may be considered 
scale errors and those due to friction 
and backlash in the moving parts. 


dite first,eduerto thesniarkine tot “the 
scale not being in agreement with the 
quantity measured is likely to be pres- 
ent to some extent in almost any in- 
strument. As long as this error does 
not change, and its value is known 
and recorded it need not be consid- 
ered: asian €fror. 

Friction may exist in the bearings 
due to worn or damaged jewels or 
pivots or it may be present at other 
points. Friction due to rubbing of the 
pointer on the scale or to small par- 
ticles of foreign matter in the air gaps 
oer damping chamber generally has the 
effect of making the indications so 
erratic as to call immediate attention 
to the trouble and to make the in- 
strument useiess until the trouble is 
removed. Friction in the bearings 
usually manifests itself in a sluggish- 
ness of action and a distinct uncer- 
tainty of zero. Backlash is due prim- 
arily to loose fits in the working parts 
of the instrument, and is sometimes 
very difficult to -detect unless the 
meter be checked against a standard 
instrument, when this effect will be- 
come evident in a failure of the read- 
ings to agree when two checks are 
made, one going up the scale and the 
other down. Errors due to backlash 
and to bearing friction may be mate- 
rially reduced by a gentle tapping or 
vibration of the meter while readings 
are being taken. 

Errors due to bent pointers are 
quickly detected by a lack of paralle'- 
ism between the indicator and the 
scale markings. Such errors should 
be rectified, not by readjusting the 
zero bat by straightening the pointer. 
(c) Blecirical Defects. 


by, electrical defects ** 11s). meant 
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such defects as may develop in the 
electrical circuits of the instrument 
subsequent to assembly and_ test. 
These are of a variety of kinds; they 
may take the nature of loose conduc- 
tors, partial or complete short cir- 
cuits or grounds, bad connections and 
open circuits. 

Loose conductors are not likely to 
be found in well built instruments, 
but cases are on record where a coil 
or a heavy lead carrying current has 
been insufficiently supported, permit- 
ting it to change its position under 
cperating conditions. In such cases 
it is readily understood that no degree 
of permanent accuracy could be ex- 
pected from the instrument in ques- 
tion. | 

Short circuits in operating coils 
are a fertile cause of trouble. The 
current coils in ammeters and watt- 
meters, either through mishandling or 
static discharge develop 
short circuited turns which may give 
rise to very deceptive and elusive re- 
sults. The natural tendency of a 
short circuited turn wiil, of course, 


sometimes 


be to weaken the operating torque, 
to which fault may be added a change 
in the proportionality of the scale. 
The short circuit may be of an inter- 
mittent nature, changiing its perform- 
ance with the slight expansion as the 
circuit of the meter changes its tem- 
perature. Probably the most trouble- 
some of all short circuits which can 
occur in an instrument is a short in 
the moving coil of a voltmeter or watt- 
meter. Here the total resistance of 
the circuit is but little altered, while 
the directive force may change im- 
mensely and usually in a very erratic 


way. Such a defect demands atten- 


tion from an expert instrument 
builder and frequently requires the 
installation of a complete new moving 
The effect of grounds in the 
instrument circuits varies, of course, 
according to the point at which the 


eround occurs. 


element. 


In some instances, 
an accidental ground produces no 
effect until a second ground takes 
place, while in others, all the symp- 
toms of a partial or complete short 
circuit may be in evidence. 

An open circuit usually, though not 
always, manifests itself in a failure 
of the instrument to give a deflection. 
In some types of instruments the 
moving coil-is paralleled by a shunt 
circuit, either for the purpose of ad- 
justment or for reducing temperature 
or arequency errors; and, tiie cit 
cuit becoming open, there is a likelt- 
hood of the pointer receiving an ab- 
normal deflection. Open circuits in 
the main series.-resistom, Of a swat 
meter or voltmeter result in a failure 
to deflect, while shorted turns 
to increase the reading. 


tend 
Sometimes, 
due to poorly soldered joints or to 
corrosion, an abnormally high resist- 
ance contact will develop, with a re- 
sultant error, and, if in a current cit- 
cuit, local heating. These electrica! 
defects can usually be detected only 
by observation of the instrument for 
erratic action and when detected, 
usually require a careful and com 
plete repair before the instrument can 
again be considered reliable 
vice. 

(d) Spring Errors. 

Age, continued stress and tempera- 
ture changes have their effect upon 
the springs of indicating meters. ‘The 
effect of aging is seen in a gradual 
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“dts ef; calibration as ithe cinstri- 
ment is checked from time to time. 
Stressing of the spring material takes 
place whenever the pointer is deflected 
from its zero position and in some in- 
struments there may be noted a ten- 
cency to read high on zero for a few 
minutes after a long-continued deflec- 
tion, the pointer gradually sagging 
back to the original zero position. 
This is commonly known as “spring 
fatigue’ and should not be confused 
with zero trouble from faulty jewels 
or pivots. In well made instruments 
the springs receive in the factory such 
treatment as serves to make these 
effects negligible under ordinary con- 
ditions. When springs have become 
strained owing to unskilful manipula- 
tion or overheated by abnormal cur- 
rent flow, there may be introduced 
into the operation of the instrument 
errors which will be of considerable 
magnitude and very erratic in their 
naire.) the effect. of “temperature 
changes has already been treated, 
these usually being reduced to a mini- 
mum and the reside compensated out. 
(e) Unbalancing. 

Portable indicating instruments are 
usually intended to be used with the 
shaft in a vertical position. Unless 
the element is perfectly balanced and 
the bearings closely fitted, deviations 
from this position may affect the 
accuracy sot the’ indications, [i mthe 
element be out of balance, tilting of 
ine=meter will-cause a change inthe 
zero position. A perfectly balanced 
instrument should show the same 
zero, no matter in what position it is 
placed. Errors due to unbalance may 
be made to disappear by levelling the 
instrument with the shaft truly verti- 


cal = liethesinvotine beamnes.of the 
InSirumMent Vise nop esnie. therevsis: a 
possibility of a certain degree of side- 
play in the movement, which will 
change with differing degrees of tilt. 
The operating torque of the instru- 
ment itself may also produce suff- 
cient side-thrust to deflect the shaft 
fromm onemside On the jewel:to: the 
other. In such cases there will be 
noted a sudden change of accuracy, 
due to the new position occupied by 
the movement in the field, as the criti- 


Ecal point sisn passed) and this =“ kink 


in the calibration.curve will change 
its position with very slight alterations 
in the degree of slope of the shaft. 
In the instance of portable polyphase 
wattmeters, where the directive force 
is derived in varying proportions from 
two elements on the one shaft this 
condition may give rise to very con- 
siderable errors even in well levelled 
instruments. The only cure for this 
trouble lies in a careful fitting of the 
jewels, so that side-play is reduced to 
an imperceptible quantity. 
II. Errors Dur To THE METHOD OF 

MEASUREMENT 
The most common. and greatest 
errors in electrical metering are those 
due to the method of measurement. 
It very often happens that errors and 
discrepancies arising in_ electrical 
tests are blamed on the equipment 
used where the real trouble lies in the 
way in which the instruments are em- 
ployed. These sources of error may 
be subdivided as follows: 

(a) Errors due to power losses in 
the measuring equipment. 

(b) Errors due to neglect of out- 
side conditions. 

(c) Errors due to stray magnetic 
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fields and electrostatic charges. 

(d) Errors due to poor contact in 
instrument connections. 

(a) Errors Due to Power Losses. 

When measurements of small elec- 
trical quantities are to be made, it be- 
comes important to avoid (or correct 
for) errors which may be introduced 
by the power required to operate the 
instruments. For example, the ordi- 
nary wattmeter can be connected -to 
measure a load, either with the volt- 
age circuit in parallel with the load, 
or with the voltage circuit connected 
to the “line” side of the wattmeter. 
In the first case the indication of the 
instrument includes the power taken 
by the voltage circuit, and in the sec- 
ond that consumed in the current coil. 
Similar conditions arise in many in- 
stances where several instruments are 
used in a given measurement, as in 
the determination of resistance or of 
power factor. The magnitude of 
these losses may vary from 2 to 10 
watts per instrument. 

Compensated wattmeters are pro- 
vided with an auxiliary winding, 
which, when the instrument is pro- 
perly connected into circuit, does 
away with the necessity of correction 
for voltage coil losses. Such acces- 
sory circuits are not regularly provid- 
ed for ammeters or voltmeters, and 
in the simultaneous use of several in- 
struments a careful survey should be 
made of the to determine 
whether or not the instrument losses 
may be neglected. The best method 


of connection will depend upon con- 
ditions of the test. 


circuit 


The instruments 
should be so wired that if corrections 
are necessary their value may easilv 


be determined and ‘applied. It mav 


be noted that while the reading of 
wattmeter is the algebraic sum of the 
several blocks of power which go to 
make up the total load measured, th’ 
rule does not necessarily apply to volt- 
meters and ammeters on alternating 
current circuits. The drop across a 
meter current coil may not be in step 
with the voltage across the terminals 
of the circuit, and the current con- 
sumed by a voltmeter may be out of 
phase with the current in the circuit 
across which the voltmeter is con- 
nected. Again, it isnot a sate prac- 
tice in the measurement of small elec- 
trical quantities to connect one instru- 
ment in circuit while it is being read 
and then disconnect it while reading 
another. ‘The current or voltage con- 
sumed by the instrument may have 
affected conditions in the circuit so 
that the quantity indicated by that in- 
strument will not be in agreement with 
the value of that quantity when the 
instrument is disconnected from the 
circuit. In such cases special methods 
of compensation are 
sary. 

(b) Errors Due to Neglect of Out- 

side Conditions. 

It sometimes happens that one is so 
engrossed in the actual metering fea- 
tures of his test that he ‘neglects 
external conditions which may have 
an important bearing upon his results. 
Probably the most noticeable of these 
are temperature changes, humidity, 
vibration, and in some cases baromet- 
ric pressure. 


usually neces- 


Any or all of these may 
have appreciable effects upon the elec- 
trical characteristics of the apparatus 
under test. Due cognizance should 
therefore be taken of any possible 
errors from these causes and means 
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provided either to remove them or to 
make proper allowance for their pres- 
ence. 

(c) Errors Due.te. Stray fields. 

A very common and perhaps one of 
the most neglected sources of instru- 
-ment error is the stray magnetic field. 
Such fields are everywhere present 
about electrical apparatus and the 
tester should continually be on the 
watch for them. With different types 
of instruments, the effects of stray 
magnetic fields vary in their nature 
and magnitude. Some types, while 
but little affected themselves, may be 
responsible for strong fields which 
disturb other meters in the vicinity, 
while others, not themselves of a dis- 
turbing nature, are very sensitive to 
~ external influences. 

Instruments of the permanent mag- 
net, (D’Arsonval type) have very 
strong fields, of their own, but are not 
noticeably troubled by external weak 
fields. However, the field from a 
dynamo or from a nearby permanent 
magnet may produce noticeable, and 
possibly lasting effects on the accu- 


racy. ‘Two meters of this type in 
close proximity may affect each 
other’s indications by several per 


cent., and to be sure of eliminating 
such errors the instruments should be 
placed from twelve to eighteen inches 
apart. Powerful alternating fields, 
while not directly affecting the indi- 
cations of D’Arsonval instruments, 
may permanently weaken the magnets 
and destroy the original accuracy. 

In instruments of the electrody- 
namic type, the indications will be 
affected only by stray fields of the 
same periodicity as the currents in 


the meter coils. Permanent magnets, 


therefore, only affect the readings 
when the meters are used on direct 
current. These instruments are ex- 
tremely sensitive to stray fields, and 
if not shielded should never be used 
without first testing for such. A sim- 
ple test may be made by reading the 
meter in one position, turning it 
through ninety degrees in a horizontal 
plane and repeating the reading upon 
the same quantity. If the indications 
differ, stray fields are probably pres- 
ent, and if the error is of sufficient 
magnitude it must be compensated for 
by averaging reversed readings. In 
meters of the shielded type, the pro- 
tection against ali ordinary fields is 
usually sufficient, but on direct cur- 
rent, where instru- 
used, reversed readings 
should be taken to eliminate the possi- 
bility of error due to residual magnet- 
ism in the material of the shield. 
Induction type instruments 
affected’ only -by extremely strong 
fields of the same periodicity as the 
quantity under measurement and sel- 
dom require compensation. When 
such fields are suspected or kiriown to 
be present their effect may be elim- 
inated by taking reversed readings. 
The action of stray magnetic fields 
upon instruments of the moving-iron 
type is somewhat complex. The torque 
upon the meter shaft is a function of 
the total field acting upon the iron, 
inrespective Ol trequency, etc, | ouch 
ao amieter, therefore) amedsurine alter- 
nating current may have its readings 
disturbed by fluxes produced by cur- 
rents of the same or other frequen- 
cies, or by permanent magnets. Fields 
synchronous with the quantity meas- 
ured may either increase or decrease 


electrodynamic 
ments are 


are 
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the indication, while the general ten- 
dency of others is to increase its 
The effect of 
fields may, as in other models, be 
eliminated by taking reversed read- 
ings, but the only way to avoid the 
effect of the others is to guard against 
theif presence: 

Sources of stray magnetic fields 
are much more common than might at 
first be expected. Among them may 
be entioned: Permanent magnets, 
such as are found in the D’Arsonval 
meters, magnetically damped instru- 
‘ments, meggers, watthour meters, 
magnetos and telephones; conductors 
carrying heavy currents in proximity 
to the instruments in use; transform- 
ers with open, poorly assembled or 
highly saturated iron; dynamo-elec- 
tric machinery, both for direct and 
alternating current; circuits in nearby 
instruments and magnetized tools. 

While the above has reference to 
magnetic fields only, there are times 
when serious errors may be introduced 
by. electro-static fields. The best 
known instance of this is of course 
the effect which may be produced 
upon the pointer by a static charge 
induced upon the glass of the instru- 
ment by rubbing with intent to re- 
move dust. This must be carefully 
guarded against, particularly in dry 
weather, and, where suspected, may 
be removed by breathing upon or by 
slightly moistening the glass. In watt- 
meters, where there are two circuits 
which may have widely different po- 
tentials, there are sometimes effects 
due to the electrostatic attraction be- 
tween the fixed and movable parts. 
Care should always be exercised to 
avoid excessive potential differences 


value. synchronous 


between such parts, and wherever 
practicable, the two circuits should be 
electrically connected at some point. 
In all cases where possible, the manu- 
facturer’s diagram should be followed 
in the connection of wattmeters, 
which will generally assure the user 
that the operating parts are at ap- 
proximately the same potential. 
(d) Errors Due to Poor Contacts. 
Care should always be exercised to 
see that there are no loose connections 
in the metering circuits. This is par- 
ticularly true where large currents or 
low voltages are concerned. Loose 
connections carrying large currents 
will soon manifest themselves by un- 
due heating. This should be particu- 
larly guarded against where shunts or 
meters. Carryine the “line current =are 
involved, as the high temperature may 
permanently affect their accuracy. 
The meter leads on shunted ammeters 
should always be carefully connected 
in and tightened up, the terminals 
being kept clean and bright. Shunt 
leads are usually made of stranded 
wire and the breaking of a few strands 
of this wire will seriously impair the 
accuracy of the instrument. Such 
leads should always be carefully han- 
dled and never kinked sharply or 
unduly stressed. ‘Too much care can 
not be observed to see that the strands 
of these leads are intact, and when 
found defective,. they should be at 
once repaired. Shunt leads should be 
always used with the instrument for 
which they are adjusted and should 
not be used for any other purpose. 
The secondary circuits of current 
transformers should be made up of 
good wire of low resistance, and par- 
ticular care should be exercised in the 
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connections. “Test clips” should 
never be used in these circuits. The 
introduction of abnormal resistance 
or of open circuits into current trans- 
former secondaries is dangerous not 
only to equipment but to the operator. 
Whenever possible the secondaries of 
current transformers should be short 
circtited at the transformers ¢xcept 
when observations are being made. 
The subject of errors arising in in- 
strument transformers will ‘be treated 
in a subsequent article. 
III. Errors oF OBSERVATION. 

Errors arising from the method of 
reading of the instrument are exceed- 
ingly variable and depend upon two 
factors, the construction of the instru- 
ment-and the skill and care of the 
operator. High grade portable instru- 
ments are provided with a mirror be- 
neath the’ pointer, With these, the 
reading is made by observing with one 
eye the position of the pointer at the 
time it either hides its own reflection 
or splits the reflection of the observ- 
eeomevye. lt tine pointer be twisted, 
and repair is for any reason not prac- 
ticable, the readings may be made by 
selecting one convenient point or edge 


near the tip and using that.in all 
observations. In instruments which 
are not fitted with the mirror, read- 
ings should be made with the eye, as 
near as can be estimated, on the axial 
line of the movement. 

Mistakes are sometimes made in the 
use of instruments having several 
ranges by reading the wrong scale or 
by allotting wrong values to 
divisions. 


scale 
These can be obviated only 
by proper care on the part of the user. 

In any series of measurements of 
the one quantity we find that, owing 
either to imperfections in the instru- 
ments or to personal errors in making 
observations, results will differ slight- 
ly from one another. Errors of ob- 
servation are as likely to be positive 
as negative, and, if a sufficient num- 
ber of readings are taken, may in the 
long run be considered as having little 
influence upon the final result. The 
greater number of individual observa- 
tions, the less will their mean deviate 
from the true value. Operating con- 
ditions and the degree of accuracy 
desired will in each case determine 
the number of observations be 
made. 
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Central Ontario System 


The by-law authorizing the issue of 
debentures for the purpose of erect- 
ing a new municipal substation in 
Peterboro at an estimated cost of 
$150,000, was passed on March 20th. 
This work has been under considera- 
tion since 1916, but, due to war con- 
ditions, was postponed. ‘The load in 
Peterboro is now 5,300 h.p. 

Additional electric heaters were in- 
stalled in the two one-man cars oper- 
ated “by the Feterporo, Radial Kail 
ways) [he 
improved. 


heating is now much 
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Improvements to the local system 
in Bowmanville are planned for this 
season, and estimates are in prepara- 
tion for a change in the voltage from 
2,000'V. delta-tort O00 WY.” 
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Negotiations have been re-opened 
on the supply of lighting service to 
summer residents at Presqu’Isle Park, 
near Brighton. 
a a 
The programme of reconstruction 
of overhead lines in Lindsay will be 
completed this season. The work done 
last year made things easy for the 
maintenance men this winter. 
ee 
The Public Utilities Commission of 
Kingston has purchased a site for an 


office building adjacent to the sub- 
station, at a price of $15,000. 

in Haldimand 
Township has resulted in a large num- 


ber of contracts being signed. 


The active. canvass 


Extensions of the system already 
constructed in Kingston Township are 
proposed. ‘The anticipated load justi- 
fied a three-phase feeder at 4,000 
volts. ‘The new area takes in the ham- 


lets of Westbrook and Collin’s Bay. 
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Eugenia System 


The Commission is calling for ten- 
ders, for sa, second ppipe slime samme 
Eugenia Development. This second 
pipe line. will serve two purposes: 
First, it will enable the Commission 
to increase the output of Eugenia 
Development to approximately 8,00U 
horse-power, and, secondly, it will 
enable maintenance and repairs to be 
taken care of .on the vexisting. pipe 
line without the 
municipalities being served 
from the asystem <atelaree. = hes in 
stallation of this second pipe line will 
also enable the Commission to use the 
water greater. » efficiency sai16 
changes are required in the Power 
House to increase the present output 
to 8,000 horse-power, as the hydrau- 
lic and electrical 


inconvenience to 
various 


with 


generating and 
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switching equipment is 
service. 
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Muskoka System 


The Commission is investigating at 
the present time an extension to the 
Muskoka Development in the nature 
of additional generating equipment 
for the purpose of providing for the 
growing demand of the Muskoka 
System as well as to provide addition- 
al power for the Severn and Eugenia 
Systems. It is proposed to construct 
a tie line from the Muskoka Plant to 
Waubaushene or Coldwater on the 
Seven System, crossing the Severn 
River=at the location, of the Orillia 
Development at Swift Rapids. Thus, 
the Muskoka System with a total ca- 
pacity of from 5,000 to 6,000 horse- 
power would be operated in parallel 
with the Orillia Plant at Swift Rapids 
ond, atiege Vvasdell)’ Bio “Chute and 
Eugenia Generating Plants of the 
Commission. As soon as the investi- 
gation is completed and has received 
the approval of the Commission the 
matter will be taken up further with 


the municipalities. 
at eer 


Niagara System 


The Village of Sutton is preparing 
to submit Hydro by-laws, and it 1s 
expected that lines will be constructed 
to supply this municipality in the 
early spring, so that power may be 
available to take care of the summer 
cottage business in the Lake Simcoe 
district. 

i ete Be 

A contract has recently been made 

with the H.O. Cereal Company for 


power supply for its plant at Ayr. 
The company is arranging to install 
electric #urnaces® to takercare of the 
roasting of the cereal called Force. 
This will be the first time the electric 
furnace has been used for the roast- 
ing of the cereal, gas furnaces being 
used entirely heretofore. 

eres See 

The Commission is giving assist- 
ance totne? PAtis System! to arrange 
for additional sub-station capacity. 

Plans are now being prepared by 
St. Catharines Public Utilities Com- 
mission for a new outdoor type sub- 
station. This sub-station will be of 
the most modern type and will con- 
sist of outdoor type transformers and 
switches with indoor control. 

The question of changing the en- 
tire St. Catharines system from 2,200 
to 4,000 volts is also being considered. 

Arrangements will shortly be made 
to improve the service on the Mimico 
Division of the Toronto & York 
Radial Railway by the installatian of 
additional rotary converter equip- 
ment. ‘The more frequent service now 


being supplied requires additional 
power for this Division. 
sae Sele 


Nipissing System 


The Commission have recently ap- 
proved expenditures covering addi- 
tional equipment at Bingham Chutes 
so as to bring this development up to 
an output of approximately 1,200 
horsepower. At the same time ap- 
proval has been given covering the 
installation of a new pipe line at the 
Main Generating Plant near Nipis- 
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sing, as well as overhauling No. 2 
Unit so as to bring the capacity of the 
original generating station up to ap- 
proximately 1,800 horsepower. 


Rideau System 
The municipal steam plant at 


Smiths Falls is still in operation. ‘This 
is being operated temporarily by the 
Commission, in order to meet the 
shortage of power on the Rideau Sys- 
tem. About 200 K.W. is being ob- 
tained from this plant. 

A suit for $49,000 damages is being 
brought against the Village of Kempt- 
ville by the Kemptville Milling Com- 
pany. The trial will take place at 
Perth on April 9th. 

ee eee 

All municipalities on the Rideau 

System have completed the year 1922 


with large surpluses. 
5 ee ak 


St. Lawrence System 


A request has been received from 
the Town of Hawkesbury for esti- 
mates to supply this municipality with 
1,000 to 2,000 horsepower from an 
extension of the Cornwall-Alexandria 
44,000 volt line. This municipality 
is in the extreme easterly part of the 
Province. Additional power is re- 
quired to meet the increasing demand 
for industrial requirements. 

eae 

The plant in the ‘i‘own of Cornwall 
formerly operated by the Cornwall 
Pulp & Paper Company has been 
taken over by the Glengarry Pulp 
Company, which commenced manu- 


facturing pulp in the early part of 


February, taking about 1,500 horse- 
power from the St. Lawrence System. 
Ky. eg 

A modern creamery has been erect- 
ed in the Town of Alexandria which 
will be operated by electric power 


from the Alexandria System. 
ee es 


A Rural extension has been com- 
pleted between Lancaster and South 
Lancaster, to supply rural residents 
in this district. 

he ek 


Mr. J. A. Johnston, Managerof the 
Brockville Public Utilities Commis- 
sion has tendered his resignation and 
has joined the staff of the Eugene F. 
Phillips Works, Ltd., as sales man- 
ager. Mr. Johnston has been inti- 
mately associated with this company 
for the past two years, on account of 
the company’s decision to remove its 
plant from Montreal. Brockville was 
fortunate in securing the company, 
and a great deal of credit is due Mr. 
Johnston in his work connected with 
this. It is with regret that we learn 
of Mr. Johnston’s decision, but we 
wish to extend to him our very best 
wishes. 

Mr. A. L. Farquharson has been 
accepted by the Brockville Public 
Utilities Commission to fill the va- 
cancy caused by Mr. Johnston’s resig- 
nation. He was the choice of the 
local commission from a large num- 
ber of applicants, and will take his 
new duties at once. Mr. Farquharson 
takes up the work as an experienced 
man, well qualified and highly recom- 
mended. He is a supporter of Hydro 
principles, and public ownership. He 
recently left Fort William, where he 
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had been in charge of public utilities 


for 14 years. 
oe 


Wasdell System 


Arrangements have been completed 
for constructing rural lines in Mart- 
posa Township to be served from a 
substation located at Pinedale on the 
main transmission line between Can- 
nington and Greenbank. Arrange- 
ments have been completed for begin- 
ning construction work as soon as 
weather conditions allow in the spring. 
It is anticipated that service will be 
inaugurated in this district early dur- 


ing the coming summer. Included in 
the Mariposa District are the Police 
Villages of Little Britain and Oak- 
wood, both of which will receive ser- 
vice, together with neighboring farms. 
Contracts signed to date number 36 
farms, and 60 hamlet customers. 
ag Seema oe 

The Hamlet of Victoria Road, lo- 
cated adjacent to the Village of Kirk- 
field, has been recently connected to 
the Wasdell System from the Kirk- 
field substation. Approximately 18 
domestic and commercial lighting 
customers and one power customer 


are receiving service. 
Se Ae cae 
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To End Fuse Doubt For Customers 


The Empire Gas and Electric Com- 
pany at Geneva, New York, is having 
its service supervisors, who inspect 
appliances and look up new business 
on customers’ premises, also check up 
the electric lighting circuit locations. 

When there is more than one circuit 
on the premises this combination 
“inspector-salesman” checks out each 
circuit to see which set of fuse plugs 
it is connected through. 

In the case of a two-circuit build- 
ines ti circmit, No. | “serves the<first 
floor and the basement, and circuit 
No. 2 serves the second floor, a sticker 
is placed under circuit No. cutout, 
stating : 

“These are the fuses to be replaced 
in case the first floor and basement is 
without current.” 


Then another — sticker is 
under the cutout in circuit 
stating : 

“These are the fuses to be replaced 
in case the second floor is without 
current.” 


placed 
INO RZ 
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This will save many service calls to 
the company’s office to renew fuses, 
and will save the consumer needless 
expense and worry, and will make it 
unnecessary for him to be without 
service for a long period on account 
of fuse trouble. 

It is confidently expected that this 
method of extending the service of 
the electric light and power company 
will fully repay the company in good 
will for the effort it requires ——Elec- 


tric Light and Power. 
ea ae ee 
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HYDRO QUALITY LAMPS 


TESTED IN FOUR WAYS 


First 
Second — 
Third 
Fourth — 


For Candle Power 

For Current Consumption 
For Mechanical Defects 
For Life 


Hydro Lamps are made to Hydro Specifications designed 


to give Long Life. 


Our Inspector at the factory where Hydro Lamps are 
made examines all our lamps before they are sent to you to 


insure 
specifications. 


uniform quality and compliance with our own 


Tests of lamps in actual service bear out the fact that — 
Hydro Lamps are the most economical in the long run. 
Buy them from 
The Hydro Electric Power Commission of Ontario 
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The Hydro Electric Movement 
in Ontario 


On October 11, 1910, the first de- 
livery of hydro-electrical power from 
Niagara Falls by the Hydro-Electric 
Power Commission of Ontario, was 
made. 
nine municipalities were served, tak- 
ing a total load of 750 horse power. In 
1922, 544,000 horse-power were de- 
livered, being distributed in 242 urban 
municipalities and 74 
335,000 consumers receiving service. 


Durines that“ year a total cof 


townships, 


The various systems operated by 
the Commission have been extended 


until they cover the greater part of 
the southern portion of the Province. 
The growth of the service is outlined 
articles 
covering The History of the Hydro- 
Electric Power Commission. 


in the last of a series of 


The re- 
sults obtained are beyond anything 
anticipated by those who at an in- 
formal meeting twenty years ago first 
discussed the possibility of municipal! 
the distribution of 
hydro-electric power. 
3 Bae meee 3K 


Every Utility should be 
a Member 


co-operation in 


From time to time there appear in 
the Bulletin, reports .of “activities of 
the Association of Municipal Elec- 
trical Utilities of Ontario. Each year 
this organization gives every munici- 
the 
Province of Ontario an opportunity 


pally owned electric utility in 
for becoming a member by sending 
out statements showing the amount 
of annual dues each utility should 
contribute towards the support of the 
Association as a member. 

The general response of the utilities 
has been very gratifying, but there 
are yet a considerable number who 
with 


have not identified themselves 
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For the benefit of 
those who are not members and are 
not therefore familiar with the Asso- 
ciation we would quote from its Con- 
stitution and By-laws. 


the Association. 


Slits organizatione =. 2 is organized 
for the following purposes, to wit: 


“1. To further the interests of 
Municipal Electric Utilities in On- 
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“2. For the mutual assistance of 
its members, education along technic- 
al and commercial lines, and the 
standardization of methods, apparatus 
and materials.” 


Those who have read the various 
reports of the activities of the Asso- 
ciation must realize that it is an or- 
ganization that is endeavoring to ful- 
fil its mission and is doing real work. 
The reports of meetings, however 
carefully prepared, cannot do full 
- justice to them, and anyone reading 
those reports cannot hope to obtain 
the same benefits as from attending 
the meetings. It is only by becoming 
members of the Association and en- 
tering into its activities that the maxi- 
mum benefit can be expected. 


There are throughout the Province 
many utilities that cannot for suff- 


cient reasons be represented at 
the meetings of the Association. 
This should not be taken as a 
sufficient- reason for not  be- 
coming members. The Association 


wishes to help all, whether they are 
represented at conventions or not. 
The list of officers shows that the 
Province is laid out into five districts, 
and each district is represented by 
one Director.. These directors are 
not intended to be _ representatives 
from those districts on the Executive 
Committee only; their duty is also to 
act as messengers between the Asso- 
ciation and those utilities in their dis- 
tricts that are unable to attend con- 
ventions. . 

There is no municipally owned 
electric utility in Ontario that can af- 
ford to neglect becoming a member 
of the Association. It is strongly 
recommended that those who have 
not taken out membership for the 
present year do so, and. enter into it 
whole-heartedly. By co-operation re- 
sults can be obtained when individual 
effort would accomplish little. 
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Summer Convention 


at Orillia. 
June 13,7514 and 1525-1923) 
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History of the Hydro Electric Power 
Commission 
No. 5 (Concluding) 


The Development of the Systems 


E have now come to the 
last= Of OUT, useriess Of 
articles giving a brief 
outline of the History 
of the Hydro-Electric 
Power Commission of 
Ontario. It remains for use to show 
how the co-operative scheme of the 
distribution of electrical energy has 
worked out in each of the systems 
~ now operated. 


Niagara System 


Instead of undertaking the con- 
struction of a plant to generate the 
power required by the municipalities 
to be served from Niagara Falls, it 
was deemed more advisable to pur- 
chase it from one of the companies 
already existing who were making 
provision to handle loads considerably 
greater than they had immediate pros- 
pects of obtaining. Tenders were 
asked for accordingly, of which, that 
of the Ontario Power Company was 
accepted; - An agreement was: pre- 
pared which was signed on March 
1%he 1908. By this agreement the 
Commission was to receive power 
from the Ontario Power Company at 
12,000 volts at $9.40 per horsepower 
per year until the load reached 25,000 
horsepower. When the load exceed- 
ed this amount the rate became $9.00 
per horsepower per year and was to 


apply up to the limit of the contract, 
viz.: 100,000 horsepower. The agree- 
ment also provided for the delivery 


of power at 60,000 volts at $1.00 per 


horsepower per year higher than the 
12,000 volt rate. The Commission, 
however, decided to use a transmis- 
sion voltage of 110,000 volts and had 
its equipment designed to receive the 


power at 12,000 volts, thereby getting 


the lower rate. The first delivery of 
power under this agreement was made 
on October 11th, 1910. The load 
taken during that month was 750 
horsepower. 

After a couple of years of opera- 
tion it became evident that the full 
amount of the Commission’s 100,000 
horsepower contract with the Ontario 
Power Company would soon be en- 
tirely absorbed, and it became neces- 
sary to ascertain whether a further 
supply of power might be obtained. 
As a result of careful investigation of 
the various schemes that had been 
proposed from time to time by ex- 
perts for the development of power 
at Niagara Falls, and of surveys made 
by the Commission’s own engineers, 
it was decided that the best. plan 
would be for the Commission to have 
its own development works and gen- 
erate power on a large scale. ‘This 
proposal was laid before the Pro- 


vineial ~ Govetnment “in 1913 and 
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powers enabling the Commission to 
go ahead with the plans were obtain- 
éd in 1914. It was not until-191/ 
that authority was given under the 
Ontario Niagara Development Act 
and work was commenced on what 
is known as the Queenston-Chippawa 
Development. 


Meanwhile, the demand for power 
had grown so rapidly that in 1915 it 
was necessary to purchase a tempor- 
ary supply of 16,000 horsepower from 
the Toronto Power Company. In 
1916, 50,000 horsepower additional 
was obtained from the Canadian 
Niagara Power Company. This was 
all. atilized “by “january, 91917.) In 
August, 1917, the Commission pur- 
chased the capital stock of the On- 
tario Power Company, and in so do- 
ing obtained an additional. 10,000 
horsepower which had previously been 
exported. In 1919, the Commission 
completed the construction of a third 
pipe line and installed new equipment 
which increased the generating capa- 
city of the Ontario Power Company’s 
plant by approximately 40,000 horse- 
The contract with the Can- 
adian Niagara Power Company was 
extended to 59,000 horsepower at the 
end of 1919. By the end of 1921, the 
Commission found it necessary to 
purchase additional power at Niagara 
Falls under day-to-day contracts to 
the extent of 90,000 horsepower. In 
1920, the Commission, in conjunction 
with the City of Toronto, arranged 
for the purchase of the Toronto and 
Niagara Power Company and its sub- 
sidiaries including the Electrical De- 
velopment Company with its generat- 
ing plant of 126,000 horsepower ca- 


power. 


pacity at. Niagara, Fallsa, Phisepur- 
chase known as the “clean-up deal” 
was recently completed and ratified. 


The Queenston-Chippawa Develop- 
ment, which was put into commercial 
operation early in 1922, involved the 
construction of a canal about 1234 
miles long, running from that point 
above the Niagara Falls at which the 
Welland River the Niagara 
River, down to the power station 
site, near Queenston. For 4% miles 
the canal consists of the Welland 
River channel, widened and deepened 
where the direction of the flow is re- 
versed. The remaining 8% miles are 
carried across country through a cut. 
A total of 13,500,000 cubic yards of 
earth and 4,000,000 cubic yards of 
rock were excavated in the execution 
of this project. By this development 
an effective head of 305 feet is ob- 
tained, the total difference in levels 
of Lakes Erie and Ontario being 327 
feet. The effective head thus obtain- 
ed is about twice that utilized by the 
plants located at the Falls. This 
means that the efficiency of utilization 
of the water diverted from Niagara 
Falls has been doubled, and for each 
cubic foot per second, instead of 15 
horsepower, approximately 30 horse- 
power is now developed. 


joins 


The new plant was formally open- 
ed on December 28th, 1921, when the 
first unit commenced operation. This 
unit of 55,000 horsepower comprises 
the largest single runner hydraulic 
turbine ever built, coupled to a gen- 
erator of 45,000 k.v.a. capacity. Three 
other units of the same size were in- 
stalled and placed in operation during 
1922, while a fifth has just been com- 
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pleted. This will complete the initial 
development of 275,000 horsepower. 
Three additional units have been or- 
dered; each’ toidver“a capacity of 
95,000 k.v.a. The first of these will 
be ready to help carry the peak load 
at the end of this year while the other 
two are to be working about the end 
Ot the year 19245 “lhe power irom 
these generators has been absorbed as 
rapidly as it has become available. 
The present canal is large enough to 
permit the development of about 
600,000 horsepower. 


The agreement between the Ontario 
Power Company and the Commission 
having been signed covering the sup- 
plying of electricity to the Commis- 
- sion at Niagara Falls, contracts dated 
May 4th, 1908, were entered into be- 
tween the Commission and fourteen 
municipalities. These called for the 
delivery of a total of 26,235 horse- 
power in an area extending from 
Toronto in the East to London and 
St. Thomas in the West, Stratford 
and Guelph being the most northerly 
points. The Commission then com- 
menced the construction of a 110,000 
volt transmission system with trans- 
former and interswitching stations 
for the delivery of the power. These 
included a step-up transformer station 
at Niagara Falls where the power was 
received by an underground system 
from the Ontario Power Company at 
12,000 volts and transformed to the 
transmission voltage. At Dundas an 
interswitching station was built, from 
which lines were carried to Toronto, 
to Guelph and to Woodstock. Trans- 
former stations to step the power 
down to voltages at which it was to 


be delivered were constructed at To- 
ronto, Guelph, Preston, Berlin (now 
Kitchener) ;<otrattord, ‘St.’ Mary's, 
London, St. Thomas and Woodstock. 
The delivery of power commenced on 
October = 11th, 1910> when it was 
officially turned into the Berlin Sys- 
tem by the late Sir James P. Whitney. 
Nine municipalities commenced re- 
ceiving power during that year. 


From the time that it became ap- 
parent that the transmission of elec- 
tricity from Niagara Falls under a 
municipal co-operative scheme was to 
become a reality, other municipalities 
began to join in with the original 
fourteen. The 110,000 volt trans- 
mission lines had to be increased in 
capacity and extended west as far as 
Windsor. Additional transformer 
stations had to be built at Cooksville, 
Chatham, Brantford, Windsor and 
York, and an extension made to the 
Dundas interswitching station to 
house transformers to serve Hamil- 
ton and other municipalities in that 
district. The growth of the Niagara 
System is shown in the following 
tabulation. It will be noted that the 
load has doubled in the last six years 
and increased over seven times since 
1912. The amount of power received 
by the municipalities is somewhat 
greater than the figures given, owing 
to diversity. These statistics do not 
include power sold by the Ontario 
Power Company to its other custom- 
ers, which in November, 1922, 
amounted to 123,261 horsepower, or 
by the Toronto Power Company. 
Service from the System reaches to a 
population of over 1,100,00 people in 
Ontario. 
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Power 


Year Generated Towns 
leh lee etc. 
[OTA Bieta abe eee 750 ° 
(ib re 13,072 20 
ROAR Re cette S420 aye) 
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OE Ss neta Dante Sa 82,161 ol 
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WOO etre fae 144,123 101 
LOLA os Ge 239,761 111 
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1D 19 tie cee 264,872 118 
1 RSA 0 Pema sere A 282,791 ZS 
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LOZ eae ee 425,230x 135 
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St. Lawrence System 
During 1910, 1911 and 1912, vari- 


cus municipalities on the St. Law- 
rence River entered into negotiations 
with the Commission for a supply of 
electricity. Resolutions were received 
from many of these municipalities, 
including Prescott, Brockville and 
Batersrequests. weer 1e> 
Williamsburg, Win- 
Chesterville, Russell and 
other municipalities. 

These negotiations finally led to the 
Commission entering into a contract 
the New York and Ontario 
Power Company for the delivery of 
power from a proposed development 
at Waddington, N.Y. This contract 
provided for the delivery of various 
blocks of power at various rates 
$14.00 down to ap- 
proximately $11.00 per horsepower 
per year. The Company proceeded 
to get rights to develop power on the 
St. Lawrence River, but in this con- 
nection met with difficulty, and per- 
mission was finally refused by the 
Dominion Government. Pending the 


Kingston. 
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Townships Companies Total Consumers 
0 0 9 oom 
Ore 4 21s pa eee 
O 7 A) iwi ice ae te Same eee 
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10 15 86 78,925 
15 18 116 99,495 
18 21 140 124,973 
24 22 157 140,178 
Ze 24 164 150,207 
26 2 169 174,989 
26 27 176 200,825 
34 20 190 Die 2 
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negotiations with the Dominion Gov- 
ernment, the Company arranged, 
under the name of the Rapids Power 
Company to get delivery of power 
from Morrisburg. The Company got 
into controversy and difficulty with 
the municipality of Morrisburg, so 
in April, 1915, changed the point of 
delivery to Iroquois, where power was 
obtained from the Beach Company, 
who had 500 horsepower available. 
After one year the Company made an 
assignment and the Commission took 
over the sub-station property at 
Iroquois and continued to take power 
from the Beach Company for three 
years. 


During the period when the Com- 
mission was obtaining power from the 
seach Company, investigations were 
being made in the eastern part of the 
province to obtain a knowledge of the 
amount of power needed in the entire 
district, including the municipalities 
on the Rideau System. As a result 
of these investigations, the Commis- 
sion decided to obtain power at Corn- 
wall and an agreement was entered 
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into with the Cedar Rapids Company, 
for the delivery of power at $15.00 
per horsepower per year at 110,000 
Construction was proceeded 
with in 1918 to permit of delivering 
power from this point to the St. 
Lawrence System. <A_ transformer 
station was constructed at Cornwall, 
and a transmission line connecting 
this point to the lines at Morrisburg 
was built. “Fhe supply from the 
Beach Company’s plant at Iroquois 
discontinued and_ the 
palities began to receive power from 
the Cedar Rapids Company on May 
hSEelO1: 


On July 26th, 1912, the towns of 
Brockville and Prescott entered into 
agreements to take power and the 
Commission proceeded to construct 
lines to transmit it from Morrisburg. 
Winchester also signed an agreement 
before the close of that year and 
Chesterville in the following July. 
Since that date a number of municti- 
palities have been added to the Sys- 
tem while more are considering en- 
tering the scheme. Owing to the long 
distances between the various towns, 


volts. 


was munici- 


and the small amounts of power that 
many of them require, it is very diff- 
cult to extend to all of the munici- 
palities desiring service. Even though 
the System has been handicapped on 
account of natural conditions, yet it 
has been extended to serve ten towns 
and villages having over 20,000 popu- 
lation, and a number of rural dis- 
tricts and companies. 


Rideau System 
During the years 1916 and 1917, 


while the Commission was investigat- 


ing the power requirements of the 
eastern end of the province, with the 
view of uniting the municipalities 
under one general scheme, communi- 
cations took place between Perth, 
Smith’s Falls and Carleton Place re- 
garding obtaining Hydro power. ‘The 
municipalities held that the local 
plants were not of sufficient capacity 
to supply the future needs of those 
towns, as required by the extension 
of their industries. The requirements 
of this district were considered con- 
currently with the requirements of 
the St. Lawrence System, which at 
that time had no adequate source of 
supply. The results of consideration 
in this connection led to a conclusion 
that the best way to supply these 
municipalities would be to develop the 
local water powers. Negotiations 
were at once taken up with the owner 
of the High Falls development on the 
Mississippi River and this property 
was purchased. 


The development of High Falls 
was proceeded with during 1919 and 
1920, the first delivery of power from 
this plant being made in May of the 
latter year. The Commission also ar- 
ranged to purchase power, under a 
ten year contract, from the Rideau 
Power Company at Merrickville, and 
the municipalities of Smith’s Falls 
and Perth received service from this 
point until the High Falls Develop- 
ment was ready. Since the comple- 
tion of the High Falls plant the ser- 
vice has been extended to include 
Lanark and Kemptville along with 
the three original contracting muni- 
cipalities. 
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Severn System 


The first municipalities served by 
the Commission on the Severn Sys- 
tem Midiand 
guishene, the former being connected 
in October, 1911, and the latter in 
November of the same year. 


were and Penetan- 


Power 
was purchased from the Simcoe Rail- 
way and Power Company at a sub- 
station in Midland at 2,200 volts for 
Midland and. at 22,000 volts tor 
Penetanguishene, and a transmission 
line was constructed from the Mid- 
land sub-station of the Power Com- 
pany to Penetanguishene. 


The Simcoe Railway and Power 
Company at that time generated 
power at the Big Chute Development 
on the Severn River, and had a trans- 
mission line serving the Midland sub- 
station. In February, 1913, the muni- 
cipalities of Coldwater, Barrie and 
Collingwood were connected to the 
System, power for these municipal- 
ities being purchased from the com- 
pany at Waubaushene. ‘Transmission 
lines from Waubaushene to the sub- 
stations located in these municipal- 
ities were constructed by the Com- 
mission on behalf of the municipal- 
ities, 

On July Ist, 1914, the Simcoe Rail- 
way and Power Co.’s development at 
Big Chute with the transmission line 
and sub-station at Midland were 
taken over by the Commission on be- 
half of the municipalities. At the 
January elections in 1917, the muni- 
cipalities submitted by-laws to the 
ratepayers, enabling the various Coun- 
cils to execute new agreements with 
the Commission so that the various 


municipalities could come in on a 


parinership basis and assume their 
proportionate share of the develop- 
ment, the transmission line and the 
sub-station purchased by the Com- 
mission from the Simcoe Railway 
and Power Co. on their behaliz “In 
1918 and 1919 an extension was made 
to the Big Chute Development to pro- 
vide for the growing loads in the 
various municipalities. The transmis- 
sion line between the Big Chute and 
the development at Swift Rapids, 
owned by the Town of Orillia, was 
purchased by the Commission in 1916 
for the purpose of transmitting power 
from the Swift Rapids Development 
and from the Wasdell’s development 
to the Seven to be used as a stand-by 
and in cases of emergency. A tie line 
was also built in 1916 between the 
Severn and the Eugenia Systems, en- 
abling these two systems to be oper- 
ated in parallel. 


The lines of the Severn System 
have® Deen extended: tomthes erence 
southerly limits of Simcoe County 
and serve a total of seventeen towns 
and villages with a population of 
about 35,000 people in addition to 
rural extensions and companies. 


Eugenia System 


The Eugenia Development is lo- 
cated on the Beaver River near 
Flesherton in Grey County. This de- 
velopment. was made to serve the 
municipalities in Grey and Dufferin 
Counties. The transmission — lines 
have been extended until it also in- 
cludes Bruce County and sections of 
Wellington and Huron. The Eugenia 
Development is owned by the Com- 
mission and was originally construct- 
ed by it. The first installation con- 
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sisted of two 2,000 horsepower units. 
During the war the capacity was in- 
creased by the addition of one unit 
of 4,000 horsepower capacity. The 
development was first placed in oper- 
ation in 1915 when Owen Sound, 
Chatsworth, Flesherton, Durham, 
Mount Forest, Dundalk and _ Shel- 
burne received service. Other muni- 
cipalities have been added from time 
to time; there being now a total of 
twenty municipalities with a popula- 
tion of about 38,000 people, in addi- 
tion to rural extensions and com- 
panies. The Eugenia plant operates 
in parallel with the Big Chute De- 
velopment, there being a tie line be- 
tween the Eugenia power house and 
Collingwood. 


Wasdell System 


The Wasdell Development is lo- 
cated on tthe Severn River a short 
distance north of Lake Couchiching. 
This development is owned and was 
originally constructed by the Com- 
mission. It was placed in operation 
in October, 1914, when service was 
commenced to Beaverton, Brechin, 
Cannington, Woodville and Sunder- 
land. Two sub-stations were con- 
structed, one being located at Beaver- 
ton and the other at Cannington. In 
the fall of 1922 the transmission line 
was extended and a sub-station built 
at. Greenbank, from which ‘point 
Uxbridge and Port Perry are served. 
The plant operates in parallel with 
the Big Chute Development through 
a tie line connecting it with Orillia. 
On this system there are now a total 
of eight towns and villages with a 
population of about 5,500 people. 
Service is also supplied to rual exten- 


sions in the townships of Brock and 
Mara and to a power user near Kirk- 


field. 


Muskoka System 


The Muskoka Development and 
System originated by the Town of 
Huntsville and the Anglo Canadian 
Leather Co. making application for 
power. In pursuing investigations to 
determine the most feasible source 
from which to serve this load, the 
power plant belonging to the Town of 
Gravenhurst on the South Branch of 
the Muskoka River was chosen. Ar- 
rangciments were made with Graven- 
hurst whereby the Commission as- 
sumed the unexpired debentures 
which Gravenhurst had issued to 
cover the construction of the develop- 
ment referred to above. It was also 
arranged that Gravenhurst would buy 
power from the Commission at gen- 
erated voltage, and retain ownership 
of the transmission line between the 
development and the town. The de- 
velopment had been constructed to 
provide for only the requirements of 
Gravenhurst. The Commission had 
it overhauled and enlarged so as to 
provide sufficient capacity for both 
Gravenhurst and Huntsville, and 
constructed a transmission line be- 
tween the development and Hunts- 
ville. Service was given to Graven- 
hurst under the partnership basis by 
the Commission in November, 1915, 
and to Huntsville who in turn served 
the Tanning Co. in August, 1916. 


Ottawa System 


The City of Ottawa was the first 
municipality to receive its supply of 
electricity through the Commission. 
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In July, 1907, agreements were sign- 
ed between the Ottawa and Hull 
Power Company and the Commission 
and between the Commission and the 
City of Ottawa covering the delivery 
of power to the City of Ottawa up to 
a limit of 2,500 horsepower. During 
1910 the limit set in the agreements 
was reached and in September of that 
year new contracts were signed in- 
creasing the load limit to 4,000 horse- 
power. In February, 1914, the 
amount of power taken by Ottawa 
had again exceeded the limit of the 
contract so a third agreement was 
signed extending the limit to 20,000 
horsepower. 

The amount of power taken by 
Ottawa has continued to increase 
trom) year to year, having reached 
over 12,000 horsepower. In addition 
to serving the city, extensions have 
been made into’ rual districts in its 
vicinity. 


Thunder Bay System 


Port Arthur first embarked in the 
business of municipal power develop- 
ment in 1901 by constructing a_ hy- 
dro-electrical plant in the 
River. 


Current 
This plant is situated within 
the limits of the municipality and has 
a capacity of 3,000 horsepower. The 
growing demand for power, however, 
soon made it necessary to provide for 
further supply. 

The results of the activities of the 
various municipalities in the Niagara 
District and the creation of the Hy- 
dro-Electric Commission of 
Ontario, inspired the officials of the 
City of Port Arthur to seek a solution 
of its power problems along lines 
similar to those adopted by Niagara 


Power 


municipalities. In August, 1906, the 
Commission was approached with the 
view of delivering 1,000 horsepower 
toi Port Arthur. 


various 


After investigating 
scmemles it concluded 
best, for the time being, to secure ad- 
ditional power for Port Arthur from 
the Kaministikwia Power Company 
who had recently installed a plant on 
the Kaministikwia River at Kakabeka 
Falls. In September, 1909, a contract 
was executed between the Commis- 
sion and the Kaministikwia Power 
Company covering the delivery of 
power up to a maximum of 10,000 
horsepower, for a period of ten years. 
Subsequently as Port Arthur was not 
ready to receive the power, the® ten 
year period was re-fixed as beginning 
December 21st, 1910. hlavine tins 
contracted for a supply of power the 
Commission in turn contracted with 
Port Arthur. 

The increasing demands for power 
in both Fort William and Port 
Arthur, in order to meet the require- 
ments of the rapidly developing dis- 
trict, became so pronounced that the 
officials of the Twin Cities foresaw 
that the time was drawing near when 
the maximum output of the existing 
power installations would all be in 
use. Consequently in 1916, the Com- 
mission was requested to seek some 
solution whereby a suitable supply of 
hydro-electric energy could be pro- 
cured. Studies were made of all of 
the undeveloped water powers in the 
district, which showed those of the 
Nipigon River as the most feasible 
when considering the future of the 
district. The necessary by-laws and 
legislation was finally obtained and 
work was commenced on the develop- 
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ment at Cameron’s Pool on December 
Ist, 1918. The first delivery of power 
from the Nipigon Plant was made on 
Decenmber!) 20th 21920,5 just.cas. the 
power contract with the Kaministik- 
wia Company was expiring. 

he average load taken by Port 
Arthur from the Commission thas 
grown from 1,745.6 horsepower in 
1911 to 8,908.2 horsepower in 1922, 
which is in addition to that generated 
at the Current River plant. 


Central Ontario System 


Prior to 1908 no attempt had been 
made to develop the water powers of 
the Trent River except by individual 
owners or lessees at isolated points. 

In that year a syndicate purchased 
lands and riprarian rights adjoining 
a number of the water power which 
had been made available for develop- 
ment by the construction of the Trent 
analecams, — eases were cectired 
irom.” the Government 
granting to the lessees the use of the 
surplus waters of the Trent River for 
the development of power at some of 
these sites. 

In the spring of 1909 the Seymour 
Powers and Electric. Co:, . Limited, 
(the successors to the syndicate) be- 
gan work on the development of the 
water power at Dam No. 11, former- 
ly known as Stephens’ Dam, at Camp- 
bellford. During the progress of this 
construction a 44,000 volt transmis- 
sion line was constructed to the works 
of the Deloro Smelting and Refining 
Co., near Marmora, and a substation 
was built on the property of the cus- 
This generating station, trans- 
mission line and substation formed 
the nucleus of a system which quick- 


Dominion 


tomer. 


ly spread over the entire Central ‘On- 
tario district. 

In the years 1909, 1910, 1911 and 
1912, 44,000 volt transmission lines 
were constructed connecting Camp- 
bellford with Madoc, Sulphide, 
Tweed, Stirling and Belleville; dis- 
tributing systems were acquired and 
reconstructed in a large number of 
municipalities and 
lines extending from 
Napanee on the East to Whitby on 
the West and to Peterboro and Lind- 
say on the North. During this peiod 
water powers were developed on the 
Trent River at Dam No, 2 (Trenton) 
Dam sNow5: (ih ranktord) = Dam: No, 
14 (Healey Falls) and Dam No. 20 
(Auburn). The developed water 
power at Dam No. 30 (Fenelon 
Falls) was also acquired and connect- 
ed to the system. 

A holding company, incorporated 
as the Electric Power Co., Limited, 
was formed for the purpose of hold- 
ing majority interest in and control 
of all the subsidiary companies in- 
volved in the spread and growth of 
the system. 


connected with 
transmisison 


The municipalities of Madoc, Stir- 
ling and Whitby purchased power 
from the Company and owned and 
operated their own local distributing 
systems. The distributing system in 
the Village of Colborne was operated 
by a private owner who purchased 
power at wholesale from the Com- 
pany. In the other municipalities 
where service was supplied, the local 
plants were owned and operated by 
the subsidiary companies. In addi- 
tion to the electrical tie 
companies also owned and operated 
plants at Cobourg, Napanee, 


systems, 
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Oshawa and Peterborough, water- 
works plants at Cobourg and Trenton, 
the street railway at Peterborough, 
and the Pulp Mill at Campbellford. 

In 1913 the City of Peterborough 
acquired the electrical distribution 
system in that city and entered into 
a contract with the Hydro-Electric 
Power Commission of Ontario under 
which the Commission supplied power 
to the municipality, purchasing it in 
turn from the Electric Power Co. 

On March Ist, 1916, the Province 
of Ontario purchased from the Elec- 
tric Power Co.,- Limited, ‘all/)its as- 
sets, and by Order-in-Council of May 
5th, 1916, appointed the Hydro-Elec- 
tric Power Commission of Ontario 
as its trustee to operate the properties 
on its behalf. 

Since that date the Commission has 
entered into contracts with the muni- 
cipalities of Kingston, Picton, Bloom- 
field, Wellington, Omemee, Lakefield, 
Norwood, Havelock and Marmora, 
and service is now being supplied to 
consumers in all these municipalities 
under the Power Commission Act, 
the local systems being owned and 
operated by the municipalities and 
power being purchased at wholesale 
from the Commission. 

Since 1916 the system has been 
greatly extended and enlarged by the 
Commission and the physical condi- 
tion of the component parts has been 
brought to a much higher standard. 
The generating capacity of the Healey 
Falls station has been increased by 
the addition of a third unit; a new 
10,000 horsepower generating station 
has been built and placed in operation 


at Dam No. 10 (Ranney Falls), and 
construction work is about to begin 
on the developments at Dams Nos. 8 


and 9 at Meyer’s Island below Camp- 
bellford. 


Nipissing System 


Prior to 1910) North, Bay sreceived 
electrical service from a steam gen- 
erating plant operated by the North 
Bay Light, Heat and Power Com- 
pany. Upon completion of the hy- 
dro-electric plant of the Nipissing 
Power Company on South River, the 
Light, Heat and Power Company dis- 
tributed electricity, generated and 
transmitted to a substation in North 
Bay by the Nipissing Power Com- 
pany. The Nipissing Power Com- 
pany also extended its lines to serve 
Nipissing, Callander, and Powassan. 
The North Bay Light, Heat and 
Power Company and the Nipissing 
Power Company both became sub- 
sidiary to the Electric Power Co., 
Limited, the holding company of the 
plants in the Central Ontario System. 


The assets of these two companies 
were placed in the hands of the Hy- 
dro-Electric Power Commission for 
operation, along with the other prop- 
erties of the Electric Power Co., 
Limited, that were purchased by the 
Province of Ontario in 1916. AlI- 
though no new municipalities have 
been added to the system, the increase 
in the load has necessitated increas- 
ing the capacity of the generating 
plant on the South River, and further 
developments are planned to be made 
in the immediate future. 
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Lighting Rates in California 


N a report* of a decision 
of the California Rail- 
toad Commission, 
schedules of rates for 
lighting service by the 
Pacinc: Gasieg st lectric 
Company as ordered by that Commis- 
sion are given. Since the Company 
in question operates an extensive sys- 
tem, and serves a number of large 
cities, the rates may be considered as 
typical for that district. The sched- 
ules are entirely different in form 


| 


from those generally used in Ontario. . 


A brief statement of them is given 
herein together with a few compari- 
sons with the lighting rates used in 
Hydro municipailties. 


hes Paciic \Gas’ © Electric Coni- 
pany supplies electricity, gas, water, 
steam heat and street railway service. 
Miicasvelectrics (service is. Supplied 
throughout an area of approximately 
270 miles long by 130 miles wide, with 
a population exceeding 1,500,000. In 
San Francisco, Oakland, Sacramento, 
and other towns and districts, the 
Company operates in competition with 
the Great Western Power Company. 
The total gross revenue earned in 
1921 was over $38,500,000, of which 
the electric properties produced 
nearly $23,300,000 or 61.9 per cent. 
Electricity is generated in 23 owned 
and five leased hydro-electric plants 
having a total installed capacity of 
229,950 kilowatts, and in three owned 

*22 Rate Research, page 275. 


and one leased steam plants with an 
installed generating capacity of 129,- 
500 kilowatts, making a total of 359,- 
450 kilowatts installed generating 
Capacitya7as, of. December Sl,) 1921: 
The Company also purchases 
other 


from 
sources, there being approxi- 
mately 15 per cent. of the total re- 
quirements purchased in 1921. 


The system carried a maximum 
peak load in 1921 of 265,925 kilowatts 
and the total power generated and 
purchased was 1,489,088,657 kilowatt 
hours. This energy is transmitted to 
238 substations over 2,/74 miles of 
{transmission lines at potentials vary- 
110,000 = tow 17,000 alts. 
From these substations radiate over 
7,000 miles of distribution _ lines, 
reaching more than 285,000 consum- 
ers) wita a connected” load vol over 
1,000,000 horsepower. The Company 
also sells a large amount of energy to 
other corporations for resale. Ap- 
proximately 20 per cent. of the Com- 
pany’s gross electric revenue is de- 
rived from rural business lying out- 
side the corporate limits of cities and 
towns. 


ing from 


According to the order three fixed 
schedules of general lighting rates are 
given. One is for the congested met- 
ropolitan area of the bay district, one 
for other municipalities and incorpor- 
ated territory on the system, and one 
for rural territory. 
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SOURED 19——1> 


General Lighting Service— 
Applicable to general domestic and commercial lighting service, in- 
cluding household appliances and small power service. 


Territory— 
Applicable to service within the incorporated limits of San Francisco, 
Oakland, Berkley, Piedmont, Emeryville, San Leandro and Albany. 


nae 
First 10k.w. hrs. or less per meter per month 90c. per month. 
Next 40 k.w. hrs. per meter per month 6c. per k.w. hr. 
Next 150 k.w. hrs. per meter per month 5c. per k.w. hr. 
Next 800 k.w. hrs. per meter per month 4c. per k.w. hr. 
Next 2000 k.w. hrs. per meter per month 3c. per k.w. hr. 
All over 3000 k:w. hrs. per meter per month 2.5c. per k.w. hr. 


SCHEDULE ica) 


General Lighting Service 

Applicable to general domestic and commercial lighting service, in- 
cluding household appliances and single phase service to motors not to 
exceed 5 h.p. capacity. 


Territory—— 
Applicable to service within all incorporated limits served by the 
Company except San Francisco, Oakland, Berkley, Piedmont, Emeryville, 
San Leandro and Albany. 


Rate— 
First 10 kw. hrs, or less per meter per month $1.00 per month. 
Next 40 k.w. hrs. per meter per month 6c. per k.w. hr. 
Next 150 -k.w. hrs. per meter per month 5c. per k.w. hr. 
Next S00 k.w. hrs. per meter per month 4c. per k.w. hr. 
Next 2000 kaw. hrs.-per meter per month 3c. per kw. hr. 
Allover 3000 kiw.cbre sper meter per montin 2:57c, per kaw ne 


SCHEDULE £4—3" 


General Lighting Service— 

Applicable to general domestic and commercial lighting service, in- 
cluding household appliances and single phase service to motor loads not 
to exceed 5 h.p. capacity. 

Territory— 

Applicable to service in entire territory served, outside incorporated 

limits. 
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Rate— 
First 
Next 
Next 
Next 


1tO;kewe hrs: 


or less per meter per month $1.25 per month. 
AO k.w. hrs. per meter per month 7c. per k.w. hr. 
150 k.w. hrs. per meter per month 6c. per k.w. hr. 
800 k.w. hrs. per meter per month 5c. per k.w. hr. 


Next 2000 k.w. hrs. per meter per month 4c. per k.w. hr. 
All over 3000 k.w hrs. per meter per month 3.5 c. per k.w. hr. 


Minimum Charge. 


(a) Where lighting service is supplied from a power bank of trans- 
formers or from distribution lines of 5,000 volts or less, the minimum is 


$1.50 per consumer per month. 


(b) Where a separate transformer is required to be installed on dis- 
tribution lines in excess of 5,000 volts, the minimum charge will be $2.50 
per month for one consumer and $1.25 per month per consumer for two 


OF More CONSUMES. 


SPECIAL CONDITIONS 


Under all three schedules it is pro- 
vided that single phase motors of a 
capacity of 5 h.p. or less may receive 
service or may ‘be combined with gen- 
eral lighting service under the sched- 
ule of rates at the option of the con- 
sumer, provided in case of combina- 
tion service the total energy is sup- 
plied through one meter. The mini- 
mum charge applicable to this combi- 
nation service is the minimum charge 
as Sep Ottn il toe schedule, 

Invthe first, Schedule (1-1) “it as 
provided that motors in excess of 5 
Pep. ay receive service Or "be com: 
bined with general lighting service 
under this schedule of rates “at the 
option of the consumer, provided in 
case of combination service the total 
energy may be supplied through one 
meter, in which case the total mini- 
mum charge will be 90c. per h.p. per 
month of motor load. Combination 
will not be made between a-c. and d-c. 
service. Single phase and polyphase 


will not be combined unless obtainable 
from the same service wires. The 
Company has the option of refusing 
d-c. service where both a-c. and d-c. 
service are available. 


Unfortunately the report does not 
show the rates for the other services. 
The details of operation show a sys- 
tem yearly load factor of over 60 per 
cent. indicating that electricity is also 
sold for industrial and irrigation pur- 
poses. 


tiie tom bey Noted. that, variations 
are made in the rate schedules de- 
pending upon the population served 
ifteaearstricte “Cities and) towns vail 
use the same rates excepting for the 
first 10 k.w. hours per month where 
the larger places receive a slight re- 
duction and a corresponding lower 
minimum bill. The rates for suburban 
districts are slightly higher than those 
used within corporate limits, but are 
not intended to produce as high a rate 
of return. The order states that de- 


veloping business and _ service in 
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developing territory should not be 
expected to return to the utility as 
great a net as business in more con- 
gested districts. 

Location as to the points of genera- 
tion is not considered. The whole 
area served by the Company is taken 
as a unit, and whether a town is close 
to or far away from its source of 
supply is not permitted to have any 
bearing on the case. So long as the 
system as a whole shows a satisfac- 
tory statement of operation that is all 
that is required? Such districts as 
would show an excess of earnings 
must necessarily provide funds to 
balance the deficits created in others. 

Applying the rates as given for use 
in the larger cities to conditions ob- 
tained in Ontario, an average house- 
holder using electricity for lighting 
and the operation of small appliances 
would have an average rate of over 
6.6 cents per kilowatt hour. If an 
electric range were used the average 
rate would not be less than 5.4 cents 
per kilowatt hour. One is given the 
impression that the rates are not con- 
ducive of extensive use of household 
electrical appliances and except for 
the more well to do families the use 


of electricity would be confined to 
very little more than lighting. 

It would appear from the form in 
which the rates are quoted that a ser- 
vice charge is not used. Although it 
is not so stated, we may safely infer 
that the question of service charge 
has been given consideration and that 
provision has been made for it in the 
minimum monthly bills. The authors 
of the rates have no doubt considered 
the second consumption rate as apply- 
ing to the first 50 k.w. hours per 
month and have added to the bill for 
the first 10 k.w. hours an amount for 
service Change, «vize> SOsscentcusper 
month in the larger municipalities; 40 
cents per month in the smaller and 55 
cents per month in the suburban dis- 
tricts. If our inference is correct, ali 
lighting services in a district are con- 
sidered to be of the same capacity and 
to create the same demand upon the 
distribution system. 

The whole area served by the Com- 
pany is considered in the light of one 
large municipality. Rates for service 
are dependent upon local conditions 
of service only without regard to the 


cost of that particular service. 
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Are you selling Hydro Irons? 


Guaranteed for Five Years 


Retail Price $5.75 
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Hamilton Hydro’s New Office 


NeNpriltord, ates: p.m, 
Sir Adam Beck for- 
mally opened the new 
Hamilton Hydro shop 


0 
and office building, 12 
and 14 King St. East. 


At noon the electrical manufactur- 
ers entertained the visitors at lunch 
and following the opening the Ham- 
ilton Hydro were the hosts at a din- 
ner at the Royal Connaught Hotel. 
The speakers were Sir Adam Beck, 
Mayor T. W. Jutten, Commissioner 
Guy H. Long, W. K. Sandersen, and 
the Chairman, Willoughbly Ellis. 

No finer building for the display of 
electricity in all its marvellous uses 
exists in Canada than the new Hamil- 
ton Hydro Shop. After months of 
work during which the whole struc- 
ture has been remodelled and _ thor- 
oughly modernized, and a large addi- 
tion constructed in the rear, the 
contractors have completed their job 
and have turned over to the Hydro 
Commission a building which could 
not be excelled for the special uses 
to which it will be put. 

The interior of the building is thor- 
oughly in keeping with the imposing 
front. Large rotary doors give en- 
trance to a spacious showroom ex- 
tending the entire sixty feet width of 
the structure and about half its 
length of 137 feet. This showroom 
occupies two stories, a mezzanine floor 
skirting its circumference where the 
second floor would be ordinarily. 
Huge, white Ionic columns support 
the balconies, and the whole is fin- 


ished in spotless white, with white 
Canadian marble floors. The impres- 
sion is one of loftiness and chaste 
beauty. 

Wrought iron stairways, in hand- 
some designs, with marble steps, lead 
to the mezzanine. 

Immediately in the rear of this 
sales section of the building are the 
tellers’ cages, counters, and so’ on, 
which divide the sales portion or front 
of the building from the office sec- 
tion. Here will be paid the Hydro- 
Electric bills, etc., in future, and it is 
possibly in this feature that the pub- 
lic will appreciate the new Hydro 
building. Being on the ground floor 
and on a level with the street, this 
will be of the greatest convenience to 
the general public, with no stairs to 
ascend or descend to reach the offices. 

At either side of the counter are 
beautiful marble staircases leading up 
to the second floor. On the second 
floor are located the general execu- 
live offices, includingsthe -offices of 
Chieti Engineer E, 1.-Sifton,-and Sec- 
retary W. H. Childs. Everything to 
the advantage of a business office has 
been included in the construction of 
this floor. The rear portion is lit by 
a huge skylight from above with a 
large light cotrt in the centre. On 
the second floor, above the main show- 
rooms are located the board room 
and other departmental offices. 

Patrons of the Hydro-Electric store 
will not be merely shown the various 
appliances in which they are interest- 
ed, but will see them installed and 
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actually in operation. On the mezza- 
nine floor is located a model laundry, 
with tubs, washing machine, heating 
tank, aroner, etc2 ='NeExteto it, sep- 
arated by a moveable partition is a 
model kitchen, with up-to-date plumb- 
ing, electric refrigerator, dishwasher, 
range—everything that a housewife 
could desire in the way of equipment. 
A model diningroom, containing all 
electrical appliances needed, a_ bed- 
room, living room and den, complete 
the suite of ideal apartments. 

A space has been set aside on the 
mezzanine facing the front entrance 
as a lounge, and from here the whole 
extent of showroom may be seen. 

The third floor of the building has 
been merely renovated, and certain 
structural changes made. The rooms 
are vast in size, with lofty ceilings, 
floored with polished oak and- ma- 
hogany which is a revelation in the 
woodworker’s art. The woodwork is 
finished in white enamel, and the fire- 


place is of hand-carved white marble. 
A rich purple and brown paper covers 
the walls, 
which 


giving the apartments, 
include the commissioner’s 
chambers and the board 
almost palatial air. 

One possession of which the com- 
missioners are especially proud is the 
big solid mahogany table in the board 
room. ‘The massive piece of furni- 
ture was constructed out of the ma- 
hogany fittings removed from the 
bank. 

The remodelling of the basement 
nas been carried out very thoroughly, 
and a large area of storerooms, wash- 
rooms, etc., has been provided. The 
Walls sndversbeeny relaced,. cOncteic 
floors put in, and the whole rendered 
about as fine as a basement can well 
be. 

The convenience of the employees 
of the department, as well as that of 
the public, has been studied in the 
plans for the building throughout. 


room, an 
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Aspects of the Central Station Sales Effort 


URING 


months 


the past few 
the sales de- 
partments of the cen- 


7 


Z 


2 


Y J tral - station industry 
HA 

4 have furnished a topic 

for many discussions. 


It seems to be generally believed that 
these departments should be more 
seriously considered, receive more 
attention and in many instances have 
the scope of their activities greatly 
broadened. If the men in such depart- 
ments have not developed as rapidly 
as might be desired or the depart- 


ments been as helpful as they should, 
the fault may not be entirely their 
own. In the stress of other problems 
sales departments have too often been 
permitted to drift of their own mo- 
mentum and have not been used to 
the extent which might have been the 
case with proper organization train- 
ing. 

In some companies of our industry, 
even today, the sales department is 
organized. merely to merchandise 
goods; in other cases it takes on some 
additional responsibilities for solicit- 
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ing small-power business; but in few 
instances does such a department 
really function in a broad way as a 
bureau of general business develop- 
ment and as a service department. 
Only in recent years has more been 
expected of a sales manager than to 
be the efficient head of a group of 
solicitors; but even though this be 
considered the sole purpose of such 
an organization, it 1s not certain that 
the industry has always reaped the 
Folsbenehisorat, 

The real mission of the sales de- 
partment is to sell more electricity by 
both direct and indirect methods, and 
merchandising for profit cannot be 
considered as more than incidental. 
Probably for several years to come 
the long-debated question of whether 
a central station should’ deal in mer- 
chandise at all will continue to be a 
perennial cause for differences of 
opinion. It would seem that the an- 
swer may be found by considering 
another question, namely, “By selling 
merchandise can we render a needful 
or a desirable service to our customers 
which they cannot otherwise obtain 2” 
If local dealers and contractors offer 
but an inadequate service, then most 
assuredly the central station should 
fill the gap, even though the trans- 
actions themselves may not net a 
direct and traceable profit. 

If the dealer and contractor does 
this work as well or better than the 
central station, there does not appeat 
to be much justification for it to re- 
main in a business for which it is not 
organized and for which it is not 
prominently equipped. However, 
even in the latter case it is sometimes 
urged that central-station merchandis- 


ing has a very salutary effect upon 
the methods and practices of other 
agencies engaged in the distribution 
of electrical goods. 

It is at least generally conceded 
that the public utility does not desire 
a monopoly of the merchandising 
business, that the activities of dealers 
and contractors all redound to the 
direct and immediate benefit of the 
central station, and that the latter 
should encourage and stimulate the 
contractor and dealer as far as pos- 
sible, always having in mind that the 
central station’s most profitable obli- 
gation is its customer. 

Those who are responsible for com- 
panies having established merchandis- 
ing departments may well ask them- 
selves: “Are all goods well sold?’ 
Speaking very generally, the answer 
is “No,” or at least not so well sold as 
they will be when volume ceases to 
be the goal of sales effort. There is 
room for much improvement in this 
respect. Stating the problem in other 
words, it would be: “Do our salesmen 
make people buy their goods rather 
than make them want to buy them?” 
and therein lies an important distinc- 
tion. 

Customer’s closets and shelves con- 
tain many devices which they bought 
but did not want, and so they are out 
of use, producing neither revenue for 
the utility nor satisfaction for the 
owner. Some test inspections have 
shown as high as 25 per cent. of 
owned devices out of use largely be- 
cause the keen desire for the service 
which the appliance could render was 
not sold with the device itself. In most 
instances, probably, this desire could 
have been implanted. 
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Doubtless more than 50 per cent. of 
the electrical devices in customers’ 
homes are not used to anywhere near 
their possibilities. Sweeping a floor 
is only one of many uses to which a 
suction cleaner may be put; perco- 
lators will do more than make coffee; 
flatirons are capable of far more ser- 
vice than merely smoothing out damp 
cloth, and yet a discussion with a 
selected group of owners of such de- 
vices proves that they know little or 
nothing of their possibilities. It must 
‘be assumed that the salesman did not 
know them either, or that. he was 
merely marketing an energy-consum- 
ing device and considered it no part 
of his duty to sell a service, his mis- 
sion having ended with the making 
out of his sales slip. 

In our calculations of the possibili- 
ties of load building we should not 
overlook the one of better selling. The 
dealer is interested in selling those de- 
vices yielding him the greatest profit. 
_It chances that nearly all such are the 
most insignificant consumers of elec- 
tricity, while, on the other hand, de- 
vices which are the best load builders 
cost so little in the first place that the 
retailer could give more than casual 
service. If we find upon investigation 
that those devices which have been 
poorly sold have been marketed by 
the dealer, we can at least consider 
the desirability of reselling them 
through advertising, service calls, etc. 
In any event our own sales depart- 
ments must become something more 
than order takers and record writers 
if they are in any measure to justify 
their existence. It appears to be 
rather inconsistent with good business 
judgment to place so vital a factor as 


business development in the hands of 
the type of man who may be attracted 
by an inadequate salary and whose 
sole qualifications are those of a clever 
peddler. 

Like the head of any operating de- 
pattment,= the. chiefof the: sales 
department should be a man capable 
of contributing real strength to the 
manager’s staff. He should be famil- 
iar with the larger problems of public 
utility operation if he is to bring to 
his job that broad vision and under- 
standing which now appear essential 
to successful operation. His position 
demands that he and his assistants 
maintain close contact with the pub- 
lic. It would seem to be desirable to 
select and train our sales managers to 
represent adequately their companies 
ie thate capacity, “li they: ate: toabe 
bigger men, they will as a matter of 
course command larger salaries, but 
no public utility has yet conclusively 
determined the limiting value which 
can be placed upon the services of the 
right sort of men in this position, 
assuming that the latter means selling 
the company and its service to its cus- 
tomers rather than merely selling them 
energy-consuming devices. 

Serious effort to train sales man- 
agers in many cases implies support- 
ing them by furnishing better person- 
nel in their departments. It has been 
too often assumed in the industry that 
if a given candidate for employment 
has no training, little education and 
appears good for nothing else, he 
should enter the sales organization. 
More careful selection of this sort of 
material could be exercised. It cannot 
be seriously maintained that our sales 
departments are today in general what 
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we would like to have them. A reas- 
onable length of time, if accompanied 
by genuine effort, will make them 
more profitable and helpful adjuncts 
of the utilities and a constructive 
force in the community. 


Having raised the standard of re- 
quirement and performance in our 
sales departments, shall have 
therein organizations specially trained 
in an understanding of the consumer 
and his desires, his dissatisfactions 
and state of mind certainly a fac- 
tor of great potentiality 
plishing our desire for improved pub- 
lic relations. That such departments 
are not generally used for things 
which they presumably can best do is 
simply another way of stating that 
they are susceptible to substantial 
improvement, without depreciating the 
excellent work which they have ac- 
complished in their previous develop- 
ment.—Electrical World. 
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An Unusual Electrical 
Accident 


Much has been done to reduce the 
number of avoidable accidents, yet we 
hear from time to time when. such 
have taken place. The Electrical Re- 
view records one that could happen 
any time on our own systems, al- 
though warning and instructions for 
the avoidance of such are being con- 
tinually impressed upon the men. In 
this case the unusual thing happened 
and the man lost his life. 


The report 
is as follows :— 


“Mr. L.. Birks, chief electrical eén- 
gineer of the New Zealand Public 
Works Department, sends us particu- 
lars of an extraordinary fatal acci- 
dent, which illustrates again how 
essential it is, in handling high pres- 
sures, to observe the safety precap- 
tions in absolute detail. A 3,000 V. 
fuse had blown on an 11,000 V. pole 
transformer station at Te Aroha and 
the lineman and his mate went out to 
replace it. The transformer is sup- 
plied by means of a throw-over switch 
from either of two 11,000 V. circuits 
running across at the top of the pole 
station. The throw-over switch has 
a central dead position with a break 
of 9 in. from either set of jaws. The 
lineman unlocked the quadrant and 
opened the air-break switch, accord- 
ing to the evidence, to a distance of 
only about 4 in. instead of the full 9 


‘in. break, and proceeded to climb 


from the platform to the 3,000 V. 
fuses making contact with the dead 
11,000 V. leads. His mate beneath 
the platform then heard a discharge 
and the lineman fell dead on to the 
platform. On removal of the corpse, 
the dead body of a sparrow was 
found beneath it, quite warm and 
with the beak and legs burned off. 
When examined, the connections be- 
low the throw-over switch were all 
dead and safe and the deceased had 
not gone up within several feet of the 
live leads. Evidently the sparrow was 
killed simultaneously with the man 
and the accident was apparently due 
to the sparrow having made connec- 
tion across the half-opened air-break 
switch, the momentary are through 
the sparrow’s body being sufficient to 
cause the death of the lineman.” 
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The Life of Copper 


The following extract from the 
Bulletin of the Copper and Brass Re- 
search Association leaves us with a 
question in our mind. Apparently the 
Expose: O1mcopper to the: elements 
has but small result. In figuring the 
life of equipment, the destructibility 
of the copper in it need not be con- 
sidered. In ordinary use the other 
elements entering into the construc- 
tion give out leaving all of the origin- 
al copper to be salvaged and eventual- 
ly rebuilt into new equipment. When 
we consider transmission and distri- 
buting lines it would appear that pro- 
vided they are of sufficient capacity 
and the supporting construction is 
maintained properly, the copper con- 
ductors would last indefinitely. 


Some idea of how long copper has 
been used by man is afforded by the 
wonderful copper relics brought back 
from Egypt recently by ' Prof. 
Flinders Petrie, the great Egyptolo- 
Pictamas (ies tesult. O14, work! ine the 
tombs near Abydos, one of the most 
ancient towns of upper Egypt. 


The graves of Abydos were those 
of courtiers and royal servants of the 
first dynasty kings—and, some of the 


time almost unbelievably 


recovered are from a 
remote—- 


copper relics 


from about 5,000-6,000 B.C. 


Prof. Petrie was good enough, re- 
cently, to show these relics to a rep- 
resentative of this Association, who 
called on him at University College, 
London. The copper is in splendid 
condition, and. consists for the most 
part of axe and adze heads, piercers, 
chisels, flaying knives, needles, pins, 
etc. Some of these copper needles, 
for instance, are just as fine as any in 
use to-day. 


The copper articles are just as re- 
covered, for the most part covered 
with the pleasing soft green tone of 
the old metal, but several of the 
larger axes still show in parts the or- . 
iginal polish. One of these bears the 
name of King Zet, of the First 
Dynasty, and is therefore about 6,000 
years old. This axe still retains the 
polish imparted to it by the King’s 
coppersmith. 


Professor Petrie -has’ had ‘these 
speciments drilled, and the drillings 
are now under analysis; the drill 
holes are clean and bright, just as one 
would expect to see a piece of high 
grade copper to-day. 
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Adjustment and Compensation of 
Electrical Instruments 


By PERRY A. BORDEN, 
Assistant Laboratory Engineer, H.E.P.C. of Ontario. 


This 1s the second of a series of articlés dealing with the use of Electrical 
measuring instruments. In the former article it was shown that there were 
many sources from which it was possible that errors might find their way into 
electrical measurements, whether performed in the field, the shop or the test- 
ing laboratory. Many precautions were discussed, which, if carried out, would 
tend to reduce the possible errors, particularly those arising from sources ex- 
fernal io the instruments used, but little was said about the adjustments of the 
instruments themselves. In this paper a number of these internal errors will 
be treated, with particular reference to those classed as “Inherent Errors,” 
and means described whereby these are reduced to negligible values or can- 
celled by opposing effects purposely introduced into the measuring system. 
It is not the intention to convey the idea that these adjustments are such as 
can be indiscriminately performed in 'the field but it 1s felt that a knowledge 
of the means by which the various adjustments and compensations are ac- 
complished, will help the user to appreciate the fact that the accuracy of 
measuring instruments 1s not a matter of pure guesswork, and that satisfac- 
tory operation ts obtained only by the adjustments being carried out in accord- 
ance with very definite laws. 


HE principal adjust- (b) Scale proportionality. 
ments which are (ec) Zero, 
required of every (a) Scale Length. 


indicating and graphic 


instrument are the fol- 
lowing :— 
(a) Scale length. 


In all indicating instruments, the 
position of the pointer or indicator is 
determined by the action of two 


forces: the measuring torque and the 
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opposing torque. The former is de- 
rived from the electrical quantity 
under measurement, and the latter 
from a spring or weight or other 
means so arranged as to oppose the 
measuring torque and increase its 
value as the indicator departs from 
the zero position. Upon application 
of torque in the measuring circuits of 
the instrument, the movement is de- 
flected, carrying the pointer across 
the scale, and at the same time caus- 
ing the spring or weight to develop a 
counter torque. This action contin- 
ues until a condition of balance 
obtains, and these two torques are of 
equal value, at which time the posi- 
tion of the indicator is a representa- 
Home ote the ivalue “of the’ electrical 
quantity in the circuit being .mea- 
Sureqsaa lia epractically-sallseportable 
instruments and in most switchboard 
instruments the counter torque is sup- 
plied by a spring, and the character- 
istics of this spring determine the 
amount by which the movement will 
deflect before a balance is obtained. 
The mechanical characteristics of 
springs are in themselves a study; and 
the strength of a spring is affected by 
its _ material, its temperature, its 
physical dimensions and its past his- 
tory. ~All these ‘properties are the 
subject of intensive study by instru- 
ment manufacturers, and much of the 
merit of gn instrument lies in the 
amount of attention the builder has 
given to the subject of spring design. 
As placed upon the market, the spring 
represents the manufacturer's opinion 
of the best suited spring for the work 
in hand, and it is seldom advisable to 
attempt to make adjustmeit to an in- 
strument by any change in any of the 


properties of the spring which have 
been mentioned above with. the 
possible exception of length. Many 
builders of instruments provide an ad- 
(ustiment inespring. lenoth: and asea 
long spring develops less torque for 
the same deflection than a short one 
otherwise the same, it follows that 
lengthening the spring will have the 
effect of lessening the counter torque 
and thus increasing the travel of the 
pointer for the same amount of de- 
fiecting force. Briefly, this may be 
stated, “Lengthening the spring ex- 
pands the scale and shortening the 
spring contracts it.” 

In gravity controlled instruments, 
such as some types of graphic meters, 
the counter-torque is supplied by a 
weight, in which case it is necessary 
to adjust the magnitude of this, if ad- 
justment by means of counter-torque 
is desired. If the whole mass of the 
counterweight is supported by the 
metering element, it will be required 
to change the value of the weight by 
taking away or adding material, as 
nay. bes needed sttlty fonmithessotner 
hand, the weight be supported from 
two points, one being in the metering 
element, it is usually possible to ac- 
complish the desired adjustment by 
changing the position of the weight 
on the supporting arm. 

Adjustment of scale length is some- 
times performed in voltmeters, watt- 
meters, shunted ammeters or other 
instruments having resistances in 
series with the actuating windings, by 
changing the value of the resistance 
of the circuit. This usually requires 
the assistance of a soldering iron but 
is a positive way of accomplishing 
the adjustment and is capable of very 
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precise results. None of these adjust- 
ments of scale length should be at- 
tempted by any other method than 
the manufacturer intended should be 
employed. 


(b) Scale Proportionality. 


It is frequently observed that an 
instrument will be found reading high 
on one portion of the scale and low 
on others. The causes of this fault 
are somewhat diverse, and correction 
of the error must usually le along the 
line of finding the original cause and 
rectifying it. The main causes are: 
bending or shifting of the pointer, 
distortion of the mechanism and dis- 
turbance of balance. ‘To this must be 
added strains set up in the spring due 
to mishandling or overheating. 

In most indicating instruments the 
pointer must bear a definite relation 
in position to the actuating part, 
whether it be a coil or an iron arma- 
ture. If the pointer should become 
bent or should slip around on the 
shaft, it will be found that a simple 
correction of the zero will not suffice 
to bring the indications into even ap- 
proximate agreement with the origin- 
al scale. The only satisfactory way 
to rectify the error lies in correcting 
the mechanical displacement which 
may have taken place; or failing this, 
in marking a new scale. An effect 
similar to the above will be produced 
due to displacement or distortion of 
some parts of the measuring element. 
Any cause which will produce a 
change in the shape of the magnetic 
field or of the moving part or in the 
relative position of the two is almost 
sure to introduce proportionality 
errors, and the correction, as above, 


lies either in rectifying the mechanic- 
al fault or providing a new scale. 

In the construction of high grade 
spring controlled instruments, an ef- 
fort is usually made to have the 
moving part in a state of neutral 
equilibrium as regards gravity bal- 
ance, but as this necessitates very 
tedious adjustment, the condition is 
seldom exactly obtained. As a con- 
sequence, ‘errors’ of S¢reater ious less 
magnitude are likely to make their ap- 
pearance when the instrument is tilted 
into another position from that in 
which it was originally calibrated. In 
the instance of switchboard instru- 
ments which are usually checked in 
the same position as they are finally 
installed, little trouble may be expect- 
ed from that source; but with port- 
able instruments it is well to exercise 
care that they are kept reasonably 
level when in use, and an instrument 
intended for use with its shaft in a 
vertical position should not be used 
with it horizontal, or vice versa, until 
the user has assured himself that the 
errors so introduced will not be of 
prohibitive magnitude. A check of 
the balance may easily be made by 
placing the instrument in a number 
of extreme positions and observing 
the zero shift. In instruments having 
partial or complete gravity control, it 
is imperative that the device always 
be levelled with care and maintained 
in the one position. 

Owing to the very noticeable pro- 
portionality errors which may be in- 
troduced into the accuracy of instru- 
ments due to a very small change in 
the physical relation of the parts, it 
is customary in all but the very low- 
est grades to mark the individual 
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scales for the meters after construc- 
tion and not to rely upon scales print- 
ed or otherwise copied from an or- 
iginal. Thus, the scales of instru- 
ments of the one type and rating will 
differ slightly in individual instru- 
ments, and will not be interchange- 
able. For the same reason, if repairs 
or alterations necessitating structural 
changes in an instrument have been 
made, it will frequently be found that 
the calibration of the altered meter 
will not check with the original scale. 
In such cases it is sometimes possible 
to bring the accuracy back to the or- 
iginal proportionality by altering the 
position of the pointer relative to the 
actuating mechanism, but it is usually 
found necessary to mark an entirely 
new scale. 
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If accurate results or duplications 
of the original performance are de- 
sired from a measuring instrument, it 
is manifestly necessary that the zero 
point of the scale be maintained. This 
is a precaution that is frequently 
overlooked, and which may be respon- 
sible for very erratic results in read- 
ing. The zero furnishes us with a 
point of reference upon which all 
other measurements are based; and if 
it is in error, it is evident that little 
reliance can be placed in the indica- 
tions of the instrument as obtained 
at other points of the scale. The 
causes of zero displacements have 
been fully discussed under various 
heads in the previous article dealing 
with sources of error. Strains in the 
spring material, temperature effects 
and disturbances of balance may be 
responsible for these displacements. 


And in general it may be said that 
whenever the moving part of the in- 
strument has sustained damage of any 
kind, it is sure to be reflected in an 
abnormal shift of the zero. Even the 
highest grades of spring-controlled in- 
struments are subject to, zero errors 
and before making use of their indi- 
cations the pointer should be brought 
to the proper setting. The spring 
which controls the deflection of the 
moving element of an instrument 1s 
generally carried on the end of an 
arm adjustable about the centre of 
rotation of the pointer, and this ad- 
justment, by varying the position of 
the fixed end of the spring, is capable 
of moving the pointer through a small 
angle in either direction, so that it 
may be brought to the correct zero 
position before readings are taken. In 
practically all modern high grade in- 
struments an adjustment is provided 
outside the case, so that the zero may 
be corrected at any time without dis- 
turbing the delicate parts of the in- 
strument. 


Where gravity is the controlling 
force, zero adjustment is usually ac- 
complished by shifting a weight nor- 
mally fixed to the moving element, so 
that this part will take up a new posi- 
tion of equilibrium when the load is 
removed. If the zero error in any 
type of instrument is found to be be- 
yond the range of the adjustment pro- 
vided, or if a sudden change of con- 
siderable magnitude is observed, one 
may be assured that there is some- 
thing seriously wrong with the meter 
and that its indications should not be 
made use of, until a repair has been 
effected. 
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COMPENSATION 


The term “compensation,” as here 
used, methods 
which are available for minimizing or 


coversertic: Sscveral 
eliminating the errors which may be 
introduced into the indications of one 
instrument by the presence of an- 
other in the same circuit. The most 
common of these occur where meas- 
urements involving current and po- 
tential difference are simultaneously 
made. As mentioned in the previous 
article, it is not a safe practice to con- 
nect an instrument in while its read- 
ing is being observed and then dis- 
connect it while reading another. The 
change in connections may introduce 
a disturbing element, productive 
of considerable errors, particularly 
where measurements are being made 
upon small amounts of power. As 
a typical example of this condition, 
may be mentioned the problem of 
measuring the power consumed by a 
small highly inductive load, such as 
a fractional horsepower motor run- 


ning light, at a definite value of volt- 
age. On first thought the arrange- 
ment shown in Figure 1 would sug- 
gest itself as one which would give 
correct results, the line voltage being 
applied to the voltage circuit of the 
wattmeter and the voltmeter, while 
the current consumed by the motor 
passes through the wattmeter. It so 
happens, however, the wattmeters of 
the low range which would be neces- 
sary for a test of this type are very 
likely to have a current coil of an in- 
herently high resistance, which would 
introduce into the circuit a voltage 
drop on the current passing, so that 
the voltage at the terminals of the de- 
vice under test will have a consider- 
ably lower value than on the line. The 
result of this is that the readings of 
the voltage and wattage will be con- 
siderably higher than the actual quan- 
tities in the motor under test. If an 
attempt is made to rectify this con- 
dition by connecting as in Figure 2, 
the voltage circuits of the instru- 
ments being fed directly from ithe 


Pelice gegen se ela sein) 
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terminals of the circuit under test, a 
new Pdificulty is@ met, in“ that». the 
power consumed by the voltage cir- 
cuits is now included in the registra- 
tion of the wattmeter. This, however, 
may be corrected for: if these be non- 
inductive instruments, the watts con- 
sumed may be calculated from the 
resistances of the voltage coils, and 
in any case, the power consumptions 
may be easily measured. Probably 
the simplest method of accomplishing 
this compensation lies in taking two 
readings, one with the load off, giving 
the instrument consumption alone, 
and one with the load on, giving a 
total, the voltage being adjusted to 
the same value in each test. The dif- 
ference of these readings will repre- 
sent the watts consumed in the load. 
In the accurate measurement of am- 
peres on small loads it is more diff- 
cult to make compensation; and, if 
precise results are desired on very 


small loads, it is usually necessary to 
resort to some null method suited 
only to laboratory equipment. 

In certain wattmeters are 
available “compensating 
coil’ which automatically performs 
this correction by causing the current 


ranges, 
having a 


consumed by the voltage circuit to 
flow around the current coil in a 
separate winding, this neutralizing the 
effect it produced as it first passed 
through the instrument. Where in- 
strument transformers are used in the 
circuit, the errors due to power con- 
sumption in the instrument are usual- 
ly. reduced to a negligible value, so 
that compensation for these losses is 
made unnecessary. As_ previously 
stated, the power consumption of a 
good instrument is seldom over 10 
watts, so from this the user may de- 
cide ton “himseli. whether 
compensation is necessary. 
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Central Ontario System 


Plans are being prepared and 
tenders for equipment are being sub- 
mitted for development at Dams 8 
and 9 on the Trent Canal System. The 
total rating of the two plants will be 
approximately 10,000 horsepower. 
ty ae 

The National Castings, Ltd., Belle- 
ville, are operating a 200 k.w. elec- 
tric furnace, turning out a high grade 
The fur- 
nace operates at a power factor of 


90.8%. 


of cast iron and cast steel. 


*K *K * 


The Oshawa Railway Co. has pur- 
chased a new electric locomotive for 
freight handling service. 
ak teak 
A contract for service has “been 
submitted to the Police Village of 
Warkworth. It is proposed to build 
a step down station on line “R” and 
supply Warkworth at 2,200 volts 
single phase. 
a 


Niagara System 


The Niagara Falls Hydro-Electric 
System recently put into service their 
new sub-station. The location of the 
new building is nearer to the centre 
of load for the System, and accom- 
modation for the 
been provided for. 

OD aK =e 


local offices has 


Hypro News [reqs 


Arrangements have recently been 
made for additional Hydro deben- 
tures for the municipalities of Ford 
City, Riverside and Tecumseh. Under 
present these munici- 
palities receive their power supply 
from the Walkerville sub-station, and 
the systems are’ operated” for “the 
municipalities by Walkerville. 

ae eee 


arrangement, 


Arrangements have recently been 
made whereby York Township Hy- 
dro-Electric System is to purchase 
from the Toronto Hydro-Electric 
System that part of the distribution 
system formerly belonging to the To- 
ronto & Niagara Power Company and 
located in York Township. This 
system will be incorporated with the 
present Hydro system, and the rates 
to former Toronto & Niagara Power 
Company customers have been made 
the same as York Township Hydro- 
Electric System 
mencing March Ist. 

ee 

St. Catharines Public Utilities Com- 
mission recently purchased 3 500 kv-a 
single-phase transformers for use at 
their proposed new outdoor type sub- 
station. 


customers, com- 


ok este Eee 
It is expected that a rural line will 
be constructed from the 
the City of Sarnia as =far ours 


limits of 


Corunna during the coming summer, 
and it is also expected that arrange- 
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ments will be made to extend a line 
from Wallaceburg to supply custom- 
eres at--Port. Lambton and Sombra. 
As soon as weather conditions will 
permit, a rural line will be constructed 
from Blenheim to supply customers 
at Cedar Springs and Erie Beach. 
The total length of this line will be 


approximately ten miles. 
Soa Peoeoee 


Rideau System 


Ample water is now obtainable at 
High Falls and the shortage of power 
on the Rideau. System is’ at an’ end. 
A considerable increase in load is ex- 


pected during the month of April. 
ayers (eae 
The suit brought by the Kemptville 
Milling Co. against the Town of 
Kemptville was heard at the Assizes 
in Perth, on April 9th, before Mr. 
Justice Rose. Both parties produced 
a large number of witnesses and the 
trial lasted for three days. Judgment 
was reserved. 
areas ak 
ther Village: of janark, “with: a 
population of about 500 people and 
111 consumers, completes: the year 


1922 with a surplus of $1,185.06. 
Hin okie) Oe 7 
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Association of Municipal Electrical Utilities 


Minutes of Meeting of 
Executive Committee 
April 13th, 1923 

The meeting was called to order at 
2 p.m. at the office of the Hydro-Elec- 
tric Power Commission of Ontario, 
Toronto, by the President, Mr. A. T. 
Hicks. Other executive officers pre- 
sent were:—Messrs. J. EK. B. Phelps, 
eplmeetcceen url oReesor.. Daakt 
Yates, G, J. Mickler, V. 5. McIntyre, 
J. R. McLinden, M. J. McHenry and 
». R.A. Clement. 

It was moved by Mr. W. E. Reesor 
and seconded by Mr. J. E. B. 
Phelps:—That the minutes of the 
last Executive Committee meeting be 
taken as read and adopted. 

CARRIED. 

This meeting was for the purpose 
of receiving reports from the various 
committees regarding the - summer 
convention to be held at Orillia. 


Mr. W. E. Reesor, Chairman of the 
Convention Committee introduced 
Mr. F. Gover, Secretary, Water, 
Light and Power Commission, Orillia, 
who reported as to the plans for the 
Convention. It was proposed that 
the Convention be held on June 20th, 
Zlstrands 22nd 41923, atsthe Orchard 
Park Inn, and the program laid out 
as follows :— 


Wednesday, June 20th: Registra- 
tion in the morning, a convention 
session in the afternoon beginning at 
2 o clock, and convention dinner in 
the evening. 


Thursday, June 21st: The Asso- 
ciation will be the guests of the 
Orillia Light, Heat and Power Com- 
mission on a boat trip down Lake 
Couchiching and the Severn River as 
far as the Swift Rapids Power Plant 
ancdeverarn: 
will be held. 


In the evening a dance 
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Friday, June 22nd: Inthe morning 
beginning at 9.30 and afternoon be- 
ginning at 2 o'clock, there will be 
convention At 4.30. that 
baseball 


sessions. 
afternoon there will be a 
game. 


Entertainment will be provided for 
the ladies during the convention and 
if desired, tents will be provided for 
an exhibit by the manufacturers. 

The Convention Committee was in- 
structed to proceed with preparations 
along the lines outlined in the fore- 
going and obtain a speaker for the 
Convention Dinner. 


The Secretary was instructed to 
enquire of the Commercial members 
whether it is their desire to hold an 
exhibit at the Convention. 

Mrs WE). Henry, Chairman of the 
Papers Committee outlined sugges- 
tions for papers and discussions for 
the convention. It was moved by Mr. 
V.S. McIntyre and seconded by Mr. 
J. R. McLinden: That the following 
papers and discussions be given :— 

Wednesday, June 20th, Afternoon, 
business session to be followed by a 
report by the Merchandising Com- 
mittee and a general discussion on 
merchandising. 

Friday,. June.-22nd, Iorning,= *a 
paper by Mr. C. Baker, Packard: Elec- 


tric Co. on Transformer Design, giv- 


ing particular reference to exciting 
currrent and the question of using 
2,400 or 2,200 volts as the standard 
voltage, to be followed by discussion. 

Afternoon, a paper by Mr. A. G. 
Lang, Distribution Engineer, H.E.P.- 
C. of Ontario, on Underground Dis- 
tribution, to be followed by discussion. 

CARRIED. 

The Secretary was instructed to 
obtain convention badges after the 
form previously supplied. He was 
also instructed to write the Hydro- 
Electric Power Commission of On- 
tario, extending an invitation for the 
superintendents of the various sys- 
tems in the Georgian Bay District to 
attend the convention. 

The District Directors were ad- 
vised of the utilities in their several 
districts that were in arrears for dues. 
They were instructed to communicate 
with those various utilities with the 
object of having them continue their 
membership. 

On being regularly moved and sec- 
onded the meeting adjourned at 3.45 
p.m. 


Note :—Owing to the convention of 
the Canadian Electrical Association 
being scheduled to be held on June 
20, 21, and 22, the dates given in the 
foregoing minutes have been changed 
to June 13, 14 and 15. 
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Hydro and the Consumer 


Having jast completed a brief 
description of the formation and 
development of the Hydro-Electric 
Power Commission of Ontario, we 
BEemipkiinate tO TeCcelv.e 1a report 
of a study of its workings as pre- 
pared by one on the outside. Mr. 


Washington, D.C., gives the story 
of his personal investigations. Mr. 
King’s report prepared pri- 
marily for circulation in the United 


Was 


States. ,and,. theretore, Contains 
certain criticisms and recommen- 
dations regarding the operation of 
electric Utilities in that, country. 


Wee the report is a lengthy one, swe 


are using only those portions in 
which he describes his findings in 
Ontario. 

Mr. King shows the great num- 
bere ot electricity 


can and is being put in Ontario 


uses to which 
with a very low cost of operation 
tor the saiser, The savines an. time 
and labor the housewife 
eclipses the expense even for those 
of moderate means. But this brings 
up another detail of electric utility 
operation that must not be_ over- 
looked. \Ehe appliances 
and labor saving devices must be 
kept in. working condition, It is 
only by so doing that the maximum 
bevent yillttextendattom all..con- 
cerned,s more especially thé , con- 
sumer and the utility. 


for 


Via tous 
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Human Nature, Efficiency and Electricity. 
The Strange Story of Ontario. 


By JUDSON KING, 


Director, National Popular Government League, Washington, D. C. 


BRIGHT young business 
man put this one to me. 

“Tf you owned $1,000 
worth of stock in an elec- 
tric light company which paid last 
year, say, seven per cent., would 
you cash a ~$/Ovecheque- as) your 
share of) the profitsey 

I said that I would. 

“Andi bh you fwereacan snsider 
with $1,000,000 invested and a 


‘melon’ was cut, would you accept, 
say, $500,000 as your slice?” 


I “said that 1 “would= it) would 
come in handy. 


“T thought so, and am glad you 
are honest enough to admit it.” 


“What’s the big deduction?” 


“Simply that people who howl 
about the extortions and rascalities 
of public service corporations are 
no better than the folks who run 
them. The critics would.do.. the 
same thing if they had a chance. It 
is human nature.” 


“Will the gentleman yield?” I 
asked after the fashion of a Sen- 
ator in floor debate. My friend 
yielded. 

“You have an eight-room house 
and you use electric lights. What 
does it cost you? What’s the rate?” 

“Umm-mm--I don’t know the 
rate, but it was around $45 for 


last year. My wife keeps accounts.” 


“Got an electric range—washing 
machine—etce. ?” 


“No! What do you think I am? 
Millionaire ?” 

“But i your wite Nad 2 range.a 
washing machine, electric irons, 
hot water tank, percolator, vacuum 
sweeper, toaster, fans and 35 
Mazda lamps all over the house—in 
short an equipment enabling her 
to do her work in one half the time 
and with one third the labor—and 
could buy the electricity to run the 
whole thing for $45 a year, would you 
patronize such a system?” 

Buty theres ait eo 
Why 


Or conrse: 


such place. It’s ridiculous. 


Askiri: 


“Oh, merely testing out human 
nature, I replied: 


“hese 
have put onewover On 1s: 


business men 


They 
originated and have in successful 
operation absolutely the biggest 
electric light and power plant in 
It is located in 
Province of Ontario right 
the Niagara ‘River. Its 
glory is dimmed somewhat by the 


Canadian 


the whole world. 
the 


across 


fact that it is monopolistic, and we 
are opposed to monopolies. Never- 
theless there it is—as a sheer en- 
gineering proposition, the greatest 


ever. Is the United States to be 
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outstripped in efficient application 
of hydro-electric energy to pro- 
gress and human welfare? 


It is a phenomenon well worth 
an inquiry. The development of 
electric power from water power 
has become an industry of the first 
magnitude in the United States. 
We are proud of it. The National 
Electric Light Association has an 
ndvertisement <in “the” /Saturday 
Pyvenineee ost .olf ~~ March= 3lstz, 
which states that “FIVE BILLION 
DOLLARS are now invested in 
this business”; that the “energy 
output has been quadrupled in ten 


Weal o mma emiO 1/16 CONTAC. and 
vision of the men who have developed 
these public service enterprises . . . the 
builders of giant electrical 
-machines and far flung transmis- 
sion lines.” 


That’s great. Why then the 
claim that these Ontario people 
best us not only in giant equipment 
but in more efficient management 
of their equipment. I spent a week 
in Ontario last summer to find out 
leiewere sttle J oure enough, 
there at Queenston is the largest 
power plant, equipped with the 
MOstmagioantic “Senerators; the 
largest canal of its kind which 
takes water from above Niagara 
Falls and pours it through the 
mammoth turbines eleven miles be- 
lowe, Phere were “iar flung wires’ 
ealove stunning “to. Toronto, to 
Windsor, opposite Detroit, and to 
hundreds of cities, towns, hamlets, 
farm districts, and manufacturing 
plants all the way between. In ad- 
dition there are 13 smaller generat- 
ine plants, scattered, all under the 


131 
same management. No _ duplica- 
tion. No waste. In Ontario they 
Galimatnes esycteninn ERY ORO’ “for 
short. I shall use the abbreviation. 

It is one of those “Can’t-be-done, 


but-here-it-is”’ experiments. <A 
vast dream come true and of great 
credit—we must admit—to the 
“courage and vision” as the Post 
advertisement says, of the _ pro- 
moters, engineers, and financiers 
who put it over. 


Now I have peculiar ideas about 
investigation. So when Engineer 
J. R. Montague started out to show 
me the canal and the plant, I re- 
spectfully requested him to takeme 
to a home using their juice—I 
wanted to talk first with an ultim- 
ate consumer. He willingly, al- 
most eagerly complied and drove 
me to the home of Jack Cullom, 
in the little city of Niagara Falls, 
in Ontario, of course, not New 
York. 


Nas Cullom was at nome. ole 
showed me her electric range on 
which she did all her cooking. I 
noted a fan on top of the range; 
also her washing machine, her elec- 
tricsirons we her vacuum cleaner ; 
percolator; toaster; a splendid hot 
water tank for all household pur- 
poses; an electric bed pad useful 
in sickness; and some 35 large 
Mazda lamps which lighted her 
eight room house. 

On request she showed me her 
July bilk= 1 haverit now. She had 
used 334 kilowatt hours. It cost 
het po-09.) oles Keeps accounts. Her 
yearly bills run about $45. 

She explained that she used all 
the current she wanted without 
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worry, that her equipment enabled 
her to do her work in ONE HALF 
THE TIME AND WITH ONE 


THIRD: THE -EPFORY Uthat it 
formerly took. 
She ‘is a -handsome’ ‘woman, 


fresh, vigorous, evidently not over- 
worked. The house was immacu- 
late, and Ll asked ther ii sheykeptia 
She contemptuously re- 
A woman with 


hired girl. 
pied, onl) donot, 
my electric equipment who needs 
a, hired girl [think is lazy “Also 
she praised Hydro and its good ser- 
vice which enabled her—the wife 
of a mechanic—to have such bless- 
Io's.) PAO Ler LtOUCh aeat  nunian 
nature ! 


So tauch sserviee for $45 ta;year 
seems to-indicate efficiency ‘on 
the part of Canadian engineers and 
managers. I must reluctantly con- 
fess that: they are’ more: eiicient 
than any American company I have 
yet discovered. 

For example, by way of com- 
parison: Mrs. Cullom’s July bill for 
334 kilowatt hours was $3.55. By 
a remarkable coincidence my wife’s 
electric ‘bully for last December 
showed exactly 334 kilowatts—but 
the cost was $23.18. 


Since here in Washington, D.C., 
we have an able Public Utilities 
Commission appointed by the Pre- 
sident whose duty it is to regulate 
the rates and service of the Poto- 
mac, Electric +Light. vand sPower 
Company—we call it PEPCO for 
short—I am reluctantly forced to 
believe that a greater degree of 
efficiency is needed and that men 
of wider vision and courage should 
be given a chance. When I showed 


my wife Mrs. Cullom’s bill of $3.55 
as cagainst her billoof $27, 1a tor 
the same number of kilowatts, her 
human nature expressed itself. I 
consoled her somewhat by telling 
her that if we lived in New York, 
Massachusetts, or almost anywhere in 
the United States, the bill would have 
been about the same as in Wash- 
ington. 


Coming back to Ontario, I could 
not then see why Canadians should 
have more individual initiative than 


Americans. Something was wrong 
somewhere. | questioned Mr. 
Montague sharply, but he denied 
there was anything exceptional 


about the Niagara Falls rate, even 
though it was close to the plant. 


He referred) ame toi the. Annual 
Report of the Hydro system for 
1921, which later I got and studied. 
It is a large volume. of 550 pages 
illustrated, and must have cost ia 
good deal of money, as it is well 
printed and widely distributed. In 
this respect our American man- 
agers are more wisely economical. 
Vet the Report. did )civesnies the 
facts I wanted even to minute de- 
tails. on: every city, or, - unit .cand 


on the system as a whole. I have 
not. ‘seen itS jaccuracy disputed: 
From rt 1 learned that, pridr to 


HYDRO, electric rates in Ontario 
were about the same as in. the 
United States at present—that is, 
averaging around 10c. per kilowatt 
hour for domestic service. But 
since the establishment of HYDRO 
in 1910 rates have been constantly 
dropping. It appears that the net 
cost to home consumers for 1921 
was :— 


hee MP a 


int Dimunicipalities less: than. 2c. 


per kilowatt hour 


im 13. miunicipalities less than 3c. 
per kilowatt hour 

in 23 municipalities less than 4c. 
per kilowatt hour 

in 20 municipalities less than 5c. 


per kilowatt hour 


This includes all the sizable cities 
in the province. Those longest in 
the system usually have the lowest 
rate. Toronto was 2.2c. per kw-hr.; 


St Gatharines el4c. 7 Windsor (252 


line miles from the Queenston 
Pilani oC. aml ondon 01004 ‘miles 
away) oC 


Prior to the establishment of the 
HYDRO system in: 1910, rates: in 
Ontario were about the same as 
rates in the United States now. 
This is around 10c. per kilowatt 
hour for house users. Since then 
tney have, been decreasing. I.am 
loath to burden this bulletin with 
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Metamistucs sandy foures: “They .are 
hateful things, especially on month- 
ly bills. I shall risk your displea- 
sure, however,by reproducing from 
page 446 the following table from 
the London “unit” which is, please 
note, exclusive of the current used 
by the commercial and manufac- 
turing interests, but which shows 
similar reductions. 

You will notice that these effi- 
cient Hydro managers were sell- 
ine to, 10,0005 more. homes in® 1921 
tham in LIOL2 that their enterprise 
increased their total receipts from 
$28,000 to $185,000; that each aver- 
age housewife is using nearly four 
tines! as (mmich current,“ watch 
means there are many, many Mrs. 
Culloms in London. 


Through forty pages of this a- 
mazing report, I found similar re- 
SUMce ine) PRACTIGAWUIe Nar Ade, 
DEE Cites OP ON DARIO“ Nery: 


small towns, or hamlets, or farm 


COMPARATIVE TABLE—CITY OF LONDON, ONT. 1912-1921 
Domestic Consumption of Light and Power. 
Year’ Total Total Number of Average Average Net Cost 
Revenue Kw-hr. Home Kw-hr. Monthly Per 
$ CG; Used Customers Used Bill Kw-hr. 
Monthly $ C: C: 
1912 Ont OO 2aaWe ek os. PE. ee en Ok teed ES RE i 
1913 41,932.42 920,000 57201 17 im, 4.5 
19149055 7.4 73.080 1,192, 000 Ee) 18 83 4.8 
Pose 57 .184.75) 17325435 720 21 /0 Ors 
1916 71,146.90 2,378,144 8,282 D5 216 Mee 
1917 86,454.36 3,288,286 9,036 31 83 DOr 
1918 99,240.58 3,855,134 10,703 32 83 Dh 
1919 118,188.27 4,885,144 11,495 28 .86 2.4 
1920 143,963.71 6,609,361 12,386 44 97 2.2 
1921 185,949.18 9,492,585 TOebl7 60 1.18 1.9 
Note: Prior to HYDRO, the people paid NINE CENTS per Kw-hr. 
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units with less than 100 consumers 
had rates from 5 to 10c. per kw-hr., 
varying according to conditions. 

The most interesting and start- 
ling thing to me about this re- 
port, which I confirmed by per- 
sonal interviews with scores of 
people using HYDRO, is the fact 
that right through the war and 
since electric rates have been 
dropping, dropping, dropping in 
Ontario.  Colimn’/ or the above 
table shows exactly how. 

But let us get back to Engineer 
Montague. As we started out to 
see the great Chippewa Canal and 
went around the famous Falls, we 
passed the International Railway 
Bridge over the Niagara River. The 
cost of lighting this bridge is an- 
other interesting study in effi- 
ciency. The west, or Canadian 
side, is lighted by‘ the Hydro 
people; the east, or American half 
by a New York company. Both 
use electricity generated by the 
river—same number of lights, 
same service. The average monthly 
cost of 1921 for lighting the bridge 
was as follows :— 


ONT. BAr- 


(ET UE 


LINE 


YI AGA RA PIVER 


Leaving Niagara Falls, I spent a 
week in Toronto and other portions 
of Ontario, keeping hot on the trail 
of the ultimate consumer. Next to 
the women I found the business 
men—the “commercial” users — 
most enthusiastic in praise of the 
“go-get-’em” tactics of the Hydro 
managers. In stores big and little, 
in doctors’ and dentists’ offices, in 
little towns and big cities, they 
chortled about “fine service” and 
(Cheap latess « Overs anGerove me: 
heard the words, “We are paying 
from one-fourth to one-third what 
we used to pay.” When I grew 
skeptical and asked for proof, they 
got mad (some of them) and pro- 
duced their paid bills. 

For example, here is the bill of 
Appleton & Co., dry goods men, in 
the little City of Galt, out near the 
eenter of the provinces In the 
month of July last they used 412. 
kw-hr., and it cost them $7.82. 
When I reached California, which 
Secretary Hoover praises as hav- 
ing the cheapest power anywhere, 
I set experts to work and found 
that in a town of similar size, San 


S 
Gy 
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£35 


Jose, Mr. Appleton would have 
paid $25.44 for this service. In 
Alhambra it would have cost $28. 
ine Washineton,:C. $27733:7-And 
still more in New York and New 
England. 


The business men were puzzled 
and astonished that the reductions 
came along without any notice, 
fuss, or feathers. They frequently 
ealdetiat dt) rates, Kept on. going 
down, they did not know where it 
would end. But how they did ap- 
Preciatess teu" viSion,. s capacity, 
shrewdness, and business ability of 
those Hydro managers. The cheap 
rate was helping their towns, 
boosting business, keeping down 
taxes and what not. 

This Town of Galt—population 
13,000—has several small factories 
which save money. The City 
fathers save money on the city bills 
iommlecitingwetc. «lnxtact, bad it 
ieatedwupeby sane experts, and: it 
appears that all of the consumers 
in-Galt have saved in the last seven 
years some $3,089,962 by reason of 
themecoUrages sand vasion vot, athe 
Hydro people. But it was nettling 
to a patriotic American when they 
sympathized with me over what I 
had to pay in Washington. 

These enterprising managers 
have even promoted their business 
among farmers. 8,000 farmers now 
light their homes and their barns, 
milk cows, pump water, saw wood, 
thresh, and their womenwash, iron, 
bake, sweep, and all that just like 
rich city folks. It varies of course, 
but 20 per cent. do their cooking. 
Also many are putting in bath and 
toilet rooms. Most of them pay 


around 4 to 6 cents per kw-hr., 
which is half what American city 
folks pay. <A special engineer is 
in charge of the “extension work” 
among farmers, and is making it 
pay. 

Pheseabore leniple at Loronto as 
on the commercial schedule. The 
Secretary showed me bills for light- 
ing the temple which told the same 
story as the others. For example 
this: 

Pebaeto= june, 191 (before, EY 

DRO) 5 months, total $467.91 
Bebre<co..| une, «1922; “Guinder = El y- 

DRO) 5 months, total $179.94 

They commented on the fact that 
working men were rapidly putting 
electricity in their homes, cooking 
and all, and that the enterprising 
business like promotersof HYDRO 
in their city were installing a cook- 
ing range at reduced prices and 
letting them pay on the installment 
plan. 


I have a copy of the hearings be- 
fore the Senate Committee on the 
Fordney-McCumber Tariff Bill. In 
it is a memorial from the Chamber 
of) -Commerce jot sNiacara . Falls. 
New York, asserting that Ontario 
manufacturing interests enjoy a 
power grate  ONE-HAILE = that 
charged American companies on 
the New York side. They pray 
that the tariff rates be raised, or 
else the HYDRO methods be im- 
ported into the United States as 
they cannot stand the competition. 
Individual manufacturers testify as 
to $12 per horse power charged in 
Ontario, and $24 per horse power 
charged in New York, all power 
coming from the Niagara — River. 
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They too asked a high tariff. 

Service to the public and devel- 
opment of our resources are among 
the great aims of our masterful 
electrical promoters. They spend 
millions in magazine and news- 
paper articles advertising to edu- 
cate and inspire us. 


Public service is likewise the 
S{renuous-.aink or. the. wNational 
Bilectric JLaght) Associations: salts 


object, as stated in its constitution 
‘is\ to. advance “he art. and “sCierce 
of the production, distribution, and 
USE. 26i- -éleetiiedl enero, toe 
light, heat, and power purposes for 
PUBIC SER VAs 

Yet and still the Canadians . in 
Ontario are serving a larger pro- 
portion of their public than we are 
of ours. 

To attract home seekers to any 
city think of the pulling power of 
an “ad.” such as Toronto can use to- 
day, like” tis: 


BUY A HOME IN TORONTO 


Do Your Housework With Electricity 


One Cent 


WILL RUN AN ELECTRIC 


Cooking Rate: nine-tenths of lc per Kw-hr. 
House Lighting: 2.2c per Kw-hr. 


RATES ARE GOING DOWN EVERY YEAR 


COME,TO TORONTO, CITY OF EFFICIENCY 


Gc nae enema aN 2 HOURS 


Pere emcee reese eee e eter bes sesecussuates 


Suth “wan Sad2* appeals gene 
human nature—especially to hu- 
man nature in the United States. 
A page of it in the Saturday Even- 
ing Post would startle the country, 
get a million women talking, and 
immigration would set toward such 


ancity: 
The Canadians are doing it. The 
Hamilton, Ontario Spectator on 


September last issued an enormous 
special edition cracking up “HY- 
DRO”? andi carrying “Ader we nem 
cities and towns over eastern On- 
tario boasting about low “power 
rates’ totrap manufacturers; cheap 
“domestic” and “commercial” rates 
to lure business menandhome seek- 
ers. lhey brag about. “*dependa- 
biltty”” Of service; that. “rates pare 
not jumped’ +) /2And’ otieysemmake 
good. Distressing, but true. On- 
tario 1s growing in population and 
manufacturing. Hydro bonds are 
top-notch on the New York Stock 


1 HOUR 


3 HOURS 
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Exchange. Business men, big and 
little, are solidly back ‘of the sys- 
tem. The promoters who had the 
vision and courage to start it are 
popular captains of industry, need- 
ing no detectives to guard them. 
But, mind you, this wonderful 
success: 1s’ not. due’ to NIAGARA 
PAIS bene: before: the present 
HYDRO managers took hold, elec- 
trical companies used the river for 
generating power and sold it all 
Ovieta.castern. Ontario, Bits their 
rates were high. Hamilton had an 
Sci vate.\ Steam driven. er water 
driven individual plants charged 9c. 
in Lendon, 12) in Waterloo, 15c.:m 
Winchester,. and) 12c. in Windsor, 
exactly as the cities of New York 
State, some of them using Niagara 
Ppower ior the American’ side, are 
paying on an average of Il2c., and 
thesecities of Massachusetts, an 
average of 14c. per kw-hr. So it 
is not Niagara Falls—though that 


helps some—but a Giant Power 
System plus a New Business Con- 
cept, that accounts for “HYDRO 
supremacy. 

In a few American cities an effi- 
ciency approaching Ontario has 
been sapproximated. “One ‘steam 
driven plant in Cleveland, Ohio, has 
a 3c. rate for domestic, and another 
Onetae OC have ci vthewsame) ity: 
Also in Los Angeles a plant driven 
by water brought 250 miles has a 
5c. rate, with reductions promised 
soon. >There are a iew others. 

In the midst of writing this bulle- 
tin, an advertising man came in and 
looked’ over the copys “All rot,” he 
exclaimed: “Where is. some ‘trick 
somewhere—it’s not possible—any- 
howsst: can (last. Bet: veus ae hat 
they ll haye to raise rates! What 
aresthey NOW ?>) Pel mesthat!” 

It struck me my readers might 
take the same view, so I wired. The 
answer came yesterday. 


“Aupir Or Accounts For 1922 Nor Yer ComMpLetTeD. PRELIMINARY 
INFORMATION By RESPONSIBLE OFFICIALS SHOWS FOLLOWING DoMmEs- 


Tic Lichtinc Rates Per Kw-nr.’ 


’ 


(Note: For convenient comparison, 1921 rates are inserted). 


1922 Rate 1921 Rate Population 


From Telegram From Report 


TORONTO 20S e: 
LoNnDON hoe 
HAMILTON 1.88c. 
Niacara FA.is P53c: 
WINDSOR DTC: 


2.2¢. 512,812 
1.9¢. 59,281 
Qc, 114,766 
L.6c. 14,805 
3.0c. 37,170 


The telegram concludes: ‘““THEsE Rares Are THE Lowest Ever ATTAINED 


In Tuese MUNICIPALITIES. THERE Is 


Tuat Tue Rares Witt Nor Be EQuar 


No APPARENT REASON To SUPPOSE 
Or Lower For 1923.” 
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This brings us up to date. There 
is no prospect of failure. The On- 
jario” Giant APower *systenres ces 
as solid as Gibraltar. What is 
more, these power magnates are 
tremendously increasing their busi- 
ness even among farmers. A letter 
from Chief Engineer Gaby, dated 
March 10; 1923 sentoane.) py aan 


American engineer, has some 
startling statements which coin- 
cide, however, with what I. ob- 


served with my own eyes last July. 


It -states since 1921 over 6,000 
new contracts have beenmadewith 
farmers ethatera.) Canlprenensive 
plan “for ?farm jservicey shasa been 
worked (out, sand that © inMalvery 
short time the farming community 
as a whole will enjoy the benefits 
ofvelectric diehtuand power. kate 
sheets are furnished, and I note 
thata: fatim 1units ate saltiectse55 
miles* trom the source or power, 
using a very large load has a 4c. 
per kw-hr. rate for house lighting 


and 2c. for pumping, sawing, 
threshing, etc) se Alsopatnat some 
farmers with)a “small)-loadjy 211 


miles away at Ridgetown pay /7c. 
and 3c. respectively, which is not 
so cheap as Ontario cities, but al- 
most half what American city folks 
pay. In Ontario each “unit”, whe- 
ther farm, hamlet, town or city has 
to pay on a basis of the cost of fur- 
nishing current to that place. 


There are other points in Mr. 
Gaby’s letter which should be 
called to the attention of organiza- 
tions concerned with “the uplift of 
farm life” and with the “rural pro- 
blem”. Whether their by-laws and 
constitutions would permit exten- 


sive inquiry in this direction, I am 
not sure, but individuals at least 
might carefully. consider the fol- 
lowing: Says this engineer: 

“Prior to) 1O]Omiarmierssdid aot 
consider seriously the question of 
electrical power. They had plenty 
of help. Their wives and children 
did not demand the higher living 
conditions that prevail at the pre- 
sent time; the service was prac- 
tically impossible to get, and the 
cost prohibitive. 

“But the conditions chaneedss... 
until the farmers found themselves 
with a scarcity of farm labor and 
are now looking about for labor 
saving devices. The women have 
béen granted. the’ tranchise;seand 
they now demand better living con- 
ditions.” 


The courage and vision with 
which the HYDRO people, covered 
this new potential market has been 
roughly stated. But no statistics 
or cold reports can possibly tell the 
human side of the story—the hu- 
man nature element, so to say. To 
get that you must visit the farm 
home of Ontario as I did last sum- 
mer and talk with the women as 
well as> the imen;)" ven then ayo 
need a good imagination to visual- 
ize and get the significance of what 
is happening. You must listen to 
a busy farm wife with a house, a 
husband, a hired man, and three 
children to care for, who has no 
hired girl, and a mortgage on the 
farm. If sheeussnot srobuseears 9 
good health, interest deepens. 

Let the wife of Eph. Kinzie, near 
Preston, a little woman with five 
children, tell you what a cooking 
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range means to her. No wood, no 
coal to lug. No ashes to carry out. 
Quick, clean, always ready. “Hired 
gitle. No, can’t afford one. ’ Hard 
to get anyhow.” And the electric 
washing machine “does help so” 
because she is not strong—105 
pounds I should guess—yet with 
these helps she is able to keep her 
health andvedre tor the children. 

Or let Mrs. Hoffman, near Wat- 
erloo tell you how an electrically 
lighted farm house brightens life 
and helps to keep the boys and girls 
atmuOmemonmtne. tdatm. — Also the 
electric pump fills the big tank at 
thestop. of theshouse, andy there is 
no hard long pumping, especially 
on Monday. That “wash day” has 
loStuats terrors; Start the machine 
before breakfast and the clothes 
are onthe line before-ten’ e’glock, 
“Troning day” also is a snap com- 
pared with the old method. Farm 
women and girls enjoy the bath- 
rooms, I also found. Also there is 
less work when HYDRO saves the 
presence of an extra hired man or 
two on the farm. 

iheeshottisom it is. that with 
Crit AL ier RIC CRATES “the 


farm women of Ontario are _ be- 
ginning to have a real chance at 
the “fuller life” lecturers and mag- 
azines writers have pictured to 
theta butel aust leave ‘to: the 
professors of science . the 
further development of this theme. 
Yet here again the Canadians have 


bested us. 


social 


President Theodore Roosevelt in 
the letter appointing his famous 
“Commission on Country Life” in 
1910, said: (page 44). 


“It is especially important that 
whatever will to prepare 
the 
farm, and whatever will brighten 
home life in the country and make 
ite wener and "more attractive: tor 
the mothers, wives and daughters 
of farmers should be done prompt- 


serve 
counts «children for lifes on 


ly, thoroughly and gladly. There is 
no more important person, mea- 
sured in influence upon the life of 
the nation, than the farmer’s wife, 
no more important home than ‘he 
country home, and it ts of national 
importance teerdo, the best weacan 
Toraoth,* 


o, 


a——n0%o Game > 6 f= it 
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Power Output in 1922 


7 N its number of April 7th., 1923, 

the Electrical World publishes 
statistics of the use of electri- 
City On sts scontinent “from 
companies having an output in 
excess of 100,000,000 kw-hr. during 
1922, The report covers ninety- 
two electric light and power 
systems and ten electric railway 


systems. The total output of these 
electric light and power companies 
during the past year was in excess 
of 41,436,000,000 kw-hr. Of this 
amount over 5,859,000,000 kw-hr. 
came from five Canadian systems. 

The Hydro-Electric Power Com- 
mission of Ontario reported the 
largest output in kilowatt hours of 
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all systems in the world. Second 
in the list is the Niagara Falls 
Power Company, while the Com- 
monwealth Edison Company of 
Chicago. asi-thitd? Whe veremtest 
neak load ‘reported for-the svear 
was that of the Commonwealth 
Edison Company. The New York 
Edison & United Electric & Power 
Company had the second greatest 


demand and the MHydro-Electric 
Power Commission of Ontario had 
the third place. 

The following tabulation shows 
the peak load in kilowatts, the kilo- 
watt-hours output and the yearly 
load jacter ef the five Gagadian 
Systems reported and also of the 
five largest systems of the United 
States. 


Yearly 


Output for load factor 


System Peak Load (kw) year (kw—hr.) per cent. 
CANADA 

Hydro-Electric Power 

Commission of Ontario 460,471 2,392,092 ,267 59.3 
Schawanigan Water & 

Power Co. 250,000 1,383;390,773 O32 
Ontario Power Co. 215,100 994 000,000 30 
Montreal” ieht. Heat 4x 

Power Co. O90 00 945,200,656 58.1 
City of Winnipeg Hydro 

Electric System 38,048 144,509,000 43.4 
UNITED STATES 

Niagara Falls Power Co. 328,826 2 252,249,000 18.2 
Commonwealth Edison 

Oo; ~ 600,000 2,225,442,875 42.3 
New York Edison & 

United Light & Power 

roe 497 577 1,659,269,781 38.1 
Pacitic Gas’ &. Hlectric 

ek 293,708 1,608,940,735 G25 
Southern Calitornia 

Edison Co. 239,160 1,198,926,369 B72 


TAE BOLLE-LIN 


141 


Water Power Development of Canada. 


HE Dominion Water 
Power, branch of tiie. We- 
partment of Interior, Ot- 
tawa, has issued a bulletin 
dated February 1, 1923, in which it 
outlines the progress made in the 
development of the water powers in 
Canada during the past year. This 
report shows statistics which are 
of particular interest as shown by 
the following extracts: 

Mites. 0/4759 1... ate present i= 
stalled in this country may be 
classified as follows :— 

2,204,486 h.p. in central stations 
for general distribution for all pur- 
poses. 

484,228 h.p. installed in pulp and 
paper mills, not including 160,577 
h.p. purchased by pulp and paper 
companies from central stations. 

285,045 h.p. installed in industries 
other than central stations and pulp 
and paper mills. 

ines stotal installation. for: the 
Dominiomw verges 306). h.p.- per 
thousand population, a figure which 
maintains Canada’s position as se- 
cond only. to Norway in the per 
capita utilization of water power 
among the countries of the world. 

Modern developments in high 
tension electrical transmission, 
which permits the economic trans- 
portation of power at small loss 
over relatively long distances has 
made possible the use of hydraulic 
power for manufacturing in es- 
tablished centres where labor is 
plentiful and of a permanent cha- 
racter, with shipping and distribut- 
ing facilities readily at hand. Such 


centres, with their variety of man- 
ufacturing needs and_ processes, 
street railways to be operated, 
buildings to be lighted and heated, 
municipal needs for street lighting 
and water pumping, form an ideal 
market for the product of the cen- 
tral electric station and have re- 
sulted inthe central station mdus- 
try attaining enormous proportions 
in a relatively short period of time. 

Throughout the Dominion at 
present there are 273 hydro-elec- 
tric central stations ‘with an. in- 
stalled turbine capacity of 2,204,- 
486 h.p. or a generator installation 
of 1,636,084 kv.a. of which totals. 
1,556,956 h.p. is -installed in com- 
mercial or privately owned stations 
while 647,530 h.p. is installed in 
municipal or publicly owned sta- 
tions. 

The ‘units, vary. yin ¢size- from 10 
h.p. to the 55,000 h.p. turbines re- 
cently installed in the Queenston 
development of the Ontario Hydro- 
Electric Power ‘Commission, and 
which are the largest operating 
water turbines in existence at the 
time of writing. The turbine units 
in the industry average 3,483 hip. 
while the average installation of 
the central stations is 8,075 h.p. 

Unremitting progress in operat- 
ing efficiency and wider fields of 
service are being constantly main- 
tained by the operating companies 
and interested government depart- 
ments. New units are being in- 
stalled, new plants constructed, 
new projects investigated and re- 
search instigated to meet the 
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and industrial 
demand and to link up the hitherto 
isolated small centres and rural dis- 


with 


growing domestic 


tricts cheap hydro-electric 


power. 


The growth of water power de- 


in Canada has been 


Total 
power has grown from 975,000 to 
2,974,000 since 1910, central station 
installation from 605,000 to 2,204,- 
000 h.p. and pulp and paper install- 
ation from 191,000 to 484,000 h.p. 


velopments 


striking. installed horse 


There is every reason to believe 
that this rate of growth will not 
diminish. New uses for. electric 
current of the greatest import in 
industrial processes and_ services 
are being constantly . discovered. 
Canada’s strategic advantage in the 
location of large reserves of water 
power within transmission distance 
of her centres of population should 
attract special industries to these 


centres in numbers. 


increasing 
Population follows industry and at 
once an added market is created for 
power for domestic and municipal 
uses’ “All-the modernttendenciesan 
the utilization of cheap power in- 
dicate that the rate of growth of 
hydro-electric development in Can- 


ada will increase rather than lessen. 


Should the rate of installation 
since 1910 be maintained at its pre- 
sent rate there will be installed in 


1925, 3,360,000 ‘hip. >+in 1930, 4.110,- 


000 h.p.; in 1935, 4,800,000 h.p.; and 
in 1940, 5,600,000 h.p. These growth 
figures are considered conservative. 
Available reserves are more than 
ample to take care of these future 
demands, as outlined, for a long 
time toucome: 


The water power now developed 
in Canada represents aninvestment 
of over $620,000,000. In 1940 should 
the rate of growth in installation 
during the past fifteen years be 
this investment will 
have grown to over $1,100,000,000. 
The- present. development] cepre- 
sents an annual equivalent* of 26,- 
700,000 tons of coal which, valued 
at $10 per ton, represents $267,000,- 
000. In the year 1940 these annual 
figures will, with the foregoing as- 
sumption, have become 50,000,000 
tons and $500,000,000. These fig- 


ures are striking evidence of the 


continued, 


outstanding importance and neces- 
sity of an intelligent administra- 


tive policy governing the develop- 


ment of our water power re- 
SOURCES: 
*Relatively few persons appreciate 


the enormous quantity of coal repre- 
senting, from a power standpoint, the 
equivalent of the amount of water 
power developed, even at the present 
time, in Canada. The amount of this 
coal equivalent will vary according to 
the selection of the basic elements 
employed in its computation. The 
Dominion Water Power Branch in the 
“Bulletin” above referred to presents its 
estimate of the equivalent in the words 
here quoted.—Editor. 
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Inspections Build Business and Good Will 
By H. A. FEE, 


President Citizens’ Light & Power Company, Adrian, Mich. 


AINTAINING | customers 
good will and keeping 
energy-consuming devices 
on the line is a problem 
of no less importance to a small 

public utility than it is to a utility 
serving several hundred thousand 
customers. Often the personal re- 

lationships between a small utility 
andeatsecustomers can be, 1f-pro- 
perly handled, much more intimate 

and cordial than is possible with a 
larger utility. The extent to which 
a small utility will benefit by these 
relationships will depend upon its 
service to its customers “above and 
beyond its actual call of duty.” 


me- 
view 


One of the most effective 
thods of having consumers 
their local company in a favorable 
liwit ais a. iree, anspection. service. 
Such a service has now been in use 
in Adrian, a city of twelve thou- 
sand inhabitants in lower Michigan, 
since 1912. During 1922 otr in- 
spector made twelve thousand 
visits among our three thousand 
consumers. This inspector follows 
the regular meter route with an 
electric truck carrying lamps and 
apphances, which he demonstrates 
and sells. He works the territory 
on schedule so that four complete 
inspections are made yearly. This 
work has continued ever since it 
was started, with the exception of 


theywar speriod:’ ‘At that time our 
inspector entered the nation’s ser- 
vice, but the inspection trips were 
resumed in the year 1919 after cus- 
tomers had urged that they be re- 
stored. 


Although in the beginning the 
inspector reported frequent trouble 
in gaining entrance because of 
housewives’ suspicion of the com- 
pany’s object, the service is now so 
popular that oftentimes a customer 
will call up to determine just when 
the inspector will be around again. 
With such intimate contact with 
customers no introduction card is 
presented, although the inspector 
always carries credentials explain- 
ing the purpose of the investigat- 
Inga Serwice: 

A loose-leaf notebook is carried 
by the inspector which gives the 
name and addressof eachcustomer. 
It also has room for four additional 
names in case any new tenants 
move in. White sheets are used 
for residential customers, while for 
commercial users buff colored 
sheets are used. Space has been 
provided to enter the number and 
the wattage of lamps and to list 
the appliances in use. However, as 
a result of protests from some resi- 
dential customers against the visit- 
ing of all rooms in search of out- 
lets or to determine the lamp watt- 
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ages, the inspector now merely 
asks the number of outlets and 
figures the residence load on the 
basis of a 50-watt equivalent per 
socket. On the reverse side of this 
sheet, columns are provided for the 
date of inspection, demonstrations 
and remarks regarding the quality 
of service. Careful note is made of 
all comments. If the complaints 
are not remedied by the inspector 
on the spot, he refers the subject 
to the repair department, which 1s- 
sues a regular work order for re- 
pairs. It is also his duty to explain 
any interruptions to service and to 
bring about adjustment on real or 
fancied grievances. 


The inspector makes an investi- 
gation of the service, looking for 
low-hanging wires, loose brackets 
or switches and examines service 
entrance switches. He also in- 
spects appliances. Minor repairs 
on appliances, sockets or wiring are 
made free of charge,” but’ when 
further repair work is required the 
device is taken to the store with 
the customer’s permission anid re- 
paired, this work being charged for 
according to the material and labor 
required. Labor in-repairing appli- 
ances is generally furnished free, 
however, provided that the time 
consumed does not exceed fifteen 
minutes. 


After doing his best in repairing 
appliances and bringing service to 
the 100 per-cent mark, the inspec- 
tor tactfully suggests the use of 
some other appliance the housewife 
needs. If she appears interested, 
he steps out to his truck and brings 
it in. By effectively demonstrating 


its use he is often able to overcome 
reluctance to purchase. The sight 
of an appliance in actual use in the 
home often is the mainsellingpoint 
in closing a sale. 


The part of the service most ap- 
preciated by the customer is the 
sale of lamps. Customers are prone 
to forget to buy lamps to replace 
those burned out and as a result of 
this forgetfulness get along with a 
lower consumption of energy than 
normal, without any desire to prac- 
tice rigid economy. The fact that 
most’ of our sales from the truck 
are of lamps shows that the service 


helps to keep the sockets full and 
i, Use. 


After the day’s work the inspec- 
tor makes out a report showing the 
numberof appliancesdemonstrated, 
the number of sales made and the 
number of hours devoted to inspec- 
tion, ‘These. reports areyachecked 
daily by the secretary of the com- 
pany, who supervises the service. 
No itemized list of various types of 
appliances inspected has been kept, 
since this would involve extra time 
fof ‘ans office clerk, ime filineg sand 
making out reports. The inspec- 
tor’s route books are turned over 
to a listing clerk who posts upon 
permanent cards the load data con- 
tained therein.” From these cards 
figures are taken when calculating 
the distribution capacity required 
by the residential consumers. 

From the results of this service 
in keeping appliances in good work- 
ing condition, together with the 
spiritof goodwill fostered by main- 
taining an effective contact with 
the company, we have found that 
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the improved customer  relation- 
ship more than offsets the expense 
of the service itself, which last year 
Costes m only l,007, & When the 
customer is made to feel that the 
company is directly interested in 
seeing that he gets good service he 
soon comes to realize that it is 
made up of human beings hke him- 
self and that its officers and men 
alike are interested in giving him 
personal as well as mechanical ser- 
vice. With this attitude bills are 
cheerfully paid. From our early ex- 


perience we came to believe that 
the average customer appreciated 
the convenience of being able to 
get new tungsten lamps from the 
inspector far more than he did the 
Saving = hes simadesin.the cost: per 
candlepower of his lighting service. 
It was the personal element of the 
service that appealed to him, and 
so beneficial have been the results 
from our free inspection that we 
would not think of doing without 
ity Wembelicves there is no better 
way of building up good will. 
—Electrical World. 


Electric Fans! 


Oh! 


for the cool breezes of an electric fan in the 
Hot Old Summer Time. 


We have a good assortment of standard makes of Electric Fans 
which we can supply to Hydro Municipalities at standard prices. 


Buy your fans from the Hydro. 
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Methods of Standardizing the Accuracy of 
Electrical Instruments. 


By PERRY A. BORDEN, 
Assistant Laboratory Engineer, H. E. P. C. of Ontario. 


The following article concludes a sertes of three papers dealing with the use 
of electrical measuring instruments. In the first of these a full discussion was 
given of the sources from whtch errors might intrude themselves into a system of 
measurements, together with some suggestions as means of obviating such as did 
not necessitate structural changes in the equipment. In the second paper atten- 
tion was given in some detail to such adjustments as were naturally internal to 
the instrument and in many cases could not be performed without reference to a 
standard of accuracy. In the following parapraphs these standards will be dts- 
cussed, showing the functions of the different types, and the principles of some 
of the more interesting. Information 1s also given as to the usual methods of re-- 
cording and utilizing the calibrations of instruments and instrument transformers. 


OWEVER great the mech- tedious 


anical and electrical refine- 
ments centerins eintowetne 
construction of a measur- 
instrument, it is 
ot little -use™ for the purpose joi 


dividual instrument by 
and intricate mathematical compu- 
tation’ ‘Itiswat once apparent cuian 
if such practices were necessary 
to-day, the whole development and 
utilization. of = electrical 


manifestly 


ing 


energy 


its design unless a knowledge of 
the significance of its scale divi- 
sions is available. In’ the ea gly 
electrical development, 
when each experimenter was con- 
fronted with the problem of de- 
signing and constructing his own 
measuring equipment, it was fre- 
quently 

the scale 


days of 


determine 
each) in= 


Necessary 4 Lo 
Constants s.of 


would be under a tremendous han- 
dicap. As it is, however, electrical 
instruments have been made avail- 
able ~ fore all. -classes of measure- 
ment, and the user need trouble 
himself little about the accuracy 
of their scales within their speci- 
fied limits, as long as the ordinary 
precautions of use are reasonably 
adhered to. 
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Instead of being required tocom- 
pute the ‘value, of each and every 
instrument scale nowadays, it 1s 
necessary only to compare. the in- 
strument with standard instru- 
ments, which in their turn are re- 
ferred to standards of a higher or- 
der, so that the actual laborious 
computation of units is confined to 
the standardization laboratories, 
which are well equipped to per- 
form such work. 


Standard instruments may be 
classified according to their degree 
of precision and sensitivity, into 
several grades, and this classifica- 
tion varies somewhat, according 
to the principal uses of the instru- 
ments and meters which are placed 
in comparison with these — stand- 
ards. In general, there may be said 
to be three classes somewhat as 
follows: 

(a) Working Standards 
(b) Primary Standards 
(c) Fundamental Standards. 


(a) Working Standards. 

Under this general classification 
may be found all instruments used 
as standards of comparison for the 
meters and other instruments em- 
ployed in actual commercial mea- 
surements. In general this class is 
rather indefinite, as it frequently 
happens that an instrument which 
will serve for a standard in one 
instance, may in another case be 
required for actual measurement 
work where a comparatively high 
degree of precision is required. The 
Pomablela instruments used \ (in 
checking graphic meters and other 
switchboard. instruments ‘in the 
field may be considered as under 


this head, for while they serve as 
standards for this checking work, 
they at the same time find use in 
many actual electricaltests. - But, 
in general, working standards are 
instruments of types similar to 
those used in the field, but usually 
of superior mechanical construc- 
tion, and longer scale. 
Stuuiments lmay. tbe hol the per 
Wmdnene magnet. type, susable.-on 
direct current only, or of the eleéc- 
trodynamic type, which is usable 
on either direct or alternating cur- 
rert. In either case it is practically 
imperative that they be capable of 
betmoechnecked On sditect: 'Current. 
The working standards are, (or 
should be) used with the greatest 
of care and are protected from vi- 
bration, overload and all the other 
influences, which make for error in 
electrical measurement. 


These in- 


In the checking of watthour me- 
ters in the shop or factory, the re- 
ference instrument used usually 
takes the form of a standard watt- 
hour meter, better known as a“Ro- 
tating Standard”, whichis practical- 
ly identical in its construction with 
the ordinary type of service instru- 
ment, but fitted with a variety of 
ranges, and having its dial so ar- 
ranged that fractional divisions of 
revolution of the moving element 
mase be tobserved, lhe | rotating 
standard. ia turn «Jis. ~ checked 
against a long scale precision in- 
strument in conjunction 
standard timepiece. 


wit let 


(4) Primary Standards. 

Primary Standards include that 
equipment which is used for fixing 
and determining the accuracy of 
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the working standards. This in- 
cludes standard cells, standard re- 
sistances anda potentiometer. With 
these the values of electromotive 
force, resistance and current can 
be accurately measured in terms of 
the fundamental units. Accessories 
tOmthe potentiometer are a estos 
age cell for supplying the current, a 
regulating rheostat, volt-box and 
galvanometer. 


Primary standards are not suit- 
able for general suse but earemeni- 
ployed only for the purpose of 
checking the secondary standards, 
and are generally usable on direct 
current only. The potentiometer 
is an exceptionally interesting de- 
vice, in that avhile its -principle sis 
exceedingly simple, it may be used 
for the, measurement, of -elécirical 
quantities to an almost unlimited 
désree of precision. nits, cle: 
mentary form: the “potentiometer 
consists in an extended wire of uni- 
form resistance and cross section, 
across which is applied a definite 
and known electrical potential dif- 
ference. By the fundamental laws 
otvelectric*currents; the tall sorapo- 
tential across any portion of this 
wire, due to the current flowing 
in it will be in direct proportion to 
the resistance and therefore to the 
length of that part. By a proper 
selection of the material and °‘'di- 
mensions of the conductor, it is 
thus possible to determine to a 
great degree of accuracy, the re- 
lation between the voltage across 
the whole wire and that across a 
portion of it. For instance, if the 
voltage applied to the conductor 
have a value of 2 volts, it follows 


that that across one-half its length 
will be 1 volt, and that across one- 
tenth, 0.2 volts, etc. This condition, 
of course, only holds where no cur- 
rent is flowing through the tap off 
the wire, thus necessitating that 
the measurement be made by a 
“ZeELO miinetnod: 


The actual operation of the po- 
tentiometer in conjunction with 
the standard cell may easily be 
understood ‘by -reterence “tosnruc. 
1, which shows a simplified  dia- 
gram of the instrument manufac- 
tured by the Leeds and Northrup 
Company of Philadelphia, Here 
the conductor to which a constant 
potential difference is applied, is 
represented by OB and the voltage 
which it is desired to measure, by 
the battery cell | X-EiM_B. W tce- 
presents a small storage cell which 
supplies current to the potentio- 
meter wire through the regulating 
rheostat R. AB represents the gra- 
duated portion of the resistance, 
upon which slide the two contact 


Fig. I. 


Simplified Diagram of Potentiometer, 
with Standard Cell. 
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points M and M!. the portion upon 


which M travels is divided into 
comparatively wide graduations, 
while the extended wire covered 


by M' can be read by a vernier to a 
very small fraction of its length. 


The double-throw switch in the 
diagram. 1S, ior, the purpose, of 
quickly changing over from the 
standard cell to the voltage under 
Measurement. ft will) be noted 
that when .the switch is thrown to 
its upward position, the standard 
cell is applied to the potentiometer 
between a fixed tap and an adjust- 
Ablespointe) Onaethe portion,OYY of 
the potentiometer wire. This. is 
made adjustable, so that the instru- 
ment may be adapted for the volt- 
age of the standard cell. These 
cells have a slight variation among 
individuals, and at different tem- 
peratures, the average being about 
1.0186 volts: and before adjusting 
the potentiometer current the arm 
Deiseset ito the voltage ‘of the cell 
which is being used as a standard. 
Withethbe cell correctly ‘applied to 
the potentiometer, the galvano- 
meterakey isidepressed, and” the 
rheostat R- adjusted until a _ bal- 
ance’ is obtained, at which time 
there will be no current flowing in 
the galvanometer; thus. signifying 
that the voltage across the tapped 
portion of the wire, due to the main 
current flowing in it is equal to 
that of the standard cell, and that 
therefore, the current is at its cor- 
rect or standard value. When this 
condition obtains, the instrument is 
ready to be used for the measure- 
ment of the unknown voltage. To 
do this, the throw-over switch is 


placed at “E.M.F.”, which applies 
the unknown voltage to the slide- 
wire between the points M and M', 
the circuit being completed, as be- 
fore, through the galvanometer and 
key. The deflection is observed, 
and a balance obtained, not in this 
case by adjusting the main current, 
but by moving the points M and M! 
until the galvanometer shows a 
zero indication. It is then evident 
that the voltage between these 
points due to the source under in- 
vestigation is equal to that across 
the portion MM! of the slide-wire, 
which voltage can be precisely de- 
termined by observing the gradua- 
tions at which these points lie. 


Although it has already been 
pointed out, the fact deserved em- 
phasis that when the galvanometer 
slow sua ebalance.= No™ -elrrent —11s 
taken from the source, the poten- 
tial difference of which is being 
measureds) Uher importance: ofthis 
observation is that, under the con- 
ditions of the measurement, the 
source of electromotive force un- 
dergoes no change due to the mea- 
surement. Thus voltages may be 
measured, not only to a high grade 
of precision, but without any dis- 
turbance whatever, even though 
they be derived from very high re- 
sistance sources. 


In the measurement of voltages 
of values higher than the range of 


thems potentiometer... (usually 1.6 
volts), resort is had to what is 
known as the “Volt box”. This is 


merely a potentiometer having one 
or more fixed taps, set at certain 
definite ratios of the total resist- 
ance. If a measurement of a volt- 
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age in the neighbourhood of 110 
were to be performed, this voltage 
would be applied in the volt box, 
and the 1/100 tap led to the poten- 
tiometer, which would mean that 
the actual measurement would be 
performed on a voltage of about 
1.1 volts,—well within the range of 
the instrument. At the same time, 
as under the conditions of mea- 
surement no current flows in the 
tap, the resistance ratio would re- 
present the true ratio of voltages. 


When currents are to be mea- 
sured, the volt box is replaced by 
a standard resistance. . This jis, as 
its | fname) “umiplids,aca +4 Tesistance 
whose value is very accurately 
known as compared with  funda- 
mental standards, through which 
the current to be measured: 14s 
caused to flow. The resulting volt- 
age drop between the terminals of 
the; resistance sis \them edo © tae 
potentiometer and measured; and 
as there is no current flow in the 
interconnecting circuit, no correc- 
tion need be made for the resist- 
ance of the instrument or the leads. 
Knowing the voltage drop and the 
value of the resistance, the deter- 
mination of the current becomes a 
very simple matter. 


The) potentiometer “as "actually 
used has a number of elaborations 
which make for conveniencé and 
rapidity of operation, but the prin- 
ciple remains exactly as has been 
described. ‘Uitere! 1s valso sand an- 
strument known as the “Deflection 
potentiometer”, in which a current 
flows in the galvanometer circuit 
during the time of measurement, 
the effect of this current being au- 


tomatically corrected out, and the 
final reading being made upon the 
calibrated scale of the galvano- 
meter. This instrument, while 
somewhat more flexible and rapid 
in its use than the simple poten- 
tiometer, ‘is not so; précise/ or so 
likely to stay in calibration. The 
principle of the potentiometer is, 
of course, applicable on alternating 
currents, but the operation of atie 
necessary accessories is much more 
intricate, and the detection of a 
condition of balance a rather com- 
plicated matter. In general, as has 
been stated above, alternating cur- 
rent; INStLUMentSe ued tes moner cu 
against instruments which may be 
used on either current,—“transfer 
instruments’ —, and the calibration 
of the latter determined by means 
of a potentiometer. 


It will be noted that the accuracy 
of the potentiometer and the volt 
box does not depend upon the accu- 
tacy of the resistances of the cir- 
cuits, but only upon the accuracy 
with which the relations of the 
component resistances in “the one 
instrument are known. Thus, a po- 
tentiometer may be checked with 
an ordinary Wheatstone Bridge, 
and even though an error should 
exist in the absolute value as mea- 
sured by the bridge, this error need 
not be reflected in the potentio- 
meter. The constants of the stand- 
ard cell and of the standard resist- 
ances must be known and it is here 


that the fundamental standards 
find their place. Of course, in the 
ordinary instrument laboratory 


there may be, and usually are, kept 
several standard cells and resist- 
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ances, so that they may be periodi- 
cally inter-compared, thus giving a 
reasonable degree of assurance of 
maintained accuracy, but the ulti- 
imateacvandard Lor reference must 
be something of an higher 
grade. 


even 


(c) Fundamental Standards. 

There are a number of types of 
fundamental standards, and these 
are devices which bear little resem- 
blance to electrical equipment in 
the ordinary sense of the word. To 
produce the fundamental standards 
theeaid’ ot the chemist has “been 
caliedwin toa very large extent. 
The standard cell, of course, is re- 
ally a production of the chemical 
laborauoryawdtuer thar the, elec- 
fricalebut itis not considered.as-a 
fundamental standard, being rather 
in the class with primary  stand- 
ards. The fundamental standards 
are the International Ohm, and the 
International Ampere. The Ohm 
foetie nesicvatice. OF a? colummn:'ot 
MenettyseOl a.cervain deorees. of 
chemical purity, of certain strictly 
defined physical dimensions, and at 
aecertain very definite temperature, 
The Ampere is that current, which 
flowing for a specified time through 
a metallic solution of a certain 
Sirengtie atid. Ol, COUTSEe, at..a  cer- 
tain temperature, will deposit out 
St Maresolution i a oiven time, a 
epeeiiied, weioht, ot the. metal, “It 
is at once evident that these stand- 
ards would be of little use for or- 
dinary commercial measurements, 
but they have the essential cha- 
racteristic that they may be dupli- 
cated at any time and in any pro- 
perly equipped place without re- 


further electrical 
Probably the sole 
example ot the émployment of the 
principle of a fundamental stand- 
ard in commercial work lies in the 
old electrolytic meter, sometimes 
used in the measurement of direct 
current as sold to consumers. 
Other -#-tundainental  (tstandards 
employing magnetic principles 
have been developed and serve as 
useful checks on the ultimate ac- 
curacy of electrical measurement, 
but those which have been named 
will serve to establish a. basis for 
all electrical measurement. These 
fundamental standards are main- 
tained at the various national labo- 
ratories and periodically intercom- 
pared. 


ference, to any 
measurement. 


THE CHECKING OF INSTRUMENTS. 


While it is sometimes necessary 
in determining the accuracy of in- 
struments, to connect the  stand- 
ards into circuit with them while 
in service and compare readings 
under actual load conditions, this 
procedure should be avoided when- 
ever possible and the check per- 
formed supen an’ Yartificial’ ~ load 
which is under perfect control’ of 
the person making the test. It is 
then possible to set the instruments 
at any desired point of the scale 
and compare the accuracy with the 
mdicatorse at srest..// In laboratory 
practice, the standard instruments 
are kept set up on testing tables, 
with means immediately at hand 
for producing and regulating the 
test current. As laboratory stand- 
ards usually have longer and more 
finely divided scales, it is more con- 
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venient to set the pointer of the 
instrument which is under test at 
each point where -it is desired to 
check, and read the indication of 
the standard instrument at the 
same time. In some cases it may 
be necessary to reverse this pro- 
cess, and: make the final reading 
and interpolation upon the scale of 
the meter, being checked, but, 
whenever possible, this should be 
avoided. Several readings are usu- 
ally taken at” each point and sany, 
slight discrepancies averaged out. 
If discrepancies on successive read- 
ings are found to be unreasonably 
large, it may be assumed that there 
is trouble in one of the instruments 
and this must be eliminated before 
thes teslican De carricdsoi-e a Liyime 
case of electrodynamic instru- 
ments, checked on direct current, 
reversed readings should be taken, 
and the results averaged. 


The comparative readings, once 
obtained, ‘must then “be expressed 
either in a tabular or graphic form, 
and, as there are a number of me- 
thods of doing this, it is as well 
that some attention should here be 
given to this matter. In tabulating 
the results, the various cardinal or 
numbered points of the instrument 
under test are usually taken as re- 
ference points, and the actual accu- 
racy of the meter for each of these 
given in the record’ This: accuracy 
may be expressed in any one of 
three ways: either as the actual 
quantity in the instrument when 
the pointer gives a certain indica- 
tion, or as the error of the instru- 
ment at that point, or as the cor- 
rection which must there be ap- 


plied to the reading to obtain the 
actual value of the quantity. It is 
evident that the error and the cor- 
rection must be equal quantities, 
but opposite in sign, while the sum 
of the indication of the instru- 
ment and its correction will repre- 
sent the true quantity. In instru- 
ments which are used for commer- 
cial measurements only, it is pro- 
bably best to express the calibra- 
tion in terms of correction, while 
with instruments which may be 
employed as standards for other 
instruments, the calibration should 
be expressediasterror, « imeanvecace. 
as, both practices are in) Usemeteat 
care should be exercised in thevuse 
of calibration, to see that the 
values given are used in their pro- 
per sense, as otherwise the errors 
which may exist in the instrument 
will be doubled. The tabulation 
given in Fig. 2 shows how these 
figures may be handled, introduc- 
ing the correction necessary for 
the error of the standard and also 
shows the calibration finally  ex- 
pressed in several ways. The pur- 
poses of the “Error”, and “Correc- 
tion” columns has already been ex- 
plained. The *"Actual Watts’ 
column serves a valuable purpose 
in eliminating the possibility of 
error: in theyuse. of ether sormne 
former columns due to mistaken 
sion." he: “‘Pereent -rran acolumm, 
which’ expresses the error an sper 
cent. of the indication, and not of 
the full scale, is of value when us- 
ing the instrument as a standard of 


comparison for a watthour meter, 
where the error of the meter can 


only be conveniently expressed in 
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CALIBRATION DATA 
SIMPLEX WATTNETER, STYLE '[7-34-"/Yo. F53 


(S0 bolls, Shryeres, Checked on 60 cytles. 


Inaitetion | Error ok \ Error 


hualErvror\ Correchion\AclualWatts\ Error of 
oS /Teler, | of /Teler, ; 


Meer 


Walls vat ks ee Percenk 


Fig. 
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ae 


Method of Expressing Calibration data in Tabular Form. 


ferns, or per cent. In Figs: 73; 4 
and 5 respectively, appear copies of 
calibration cards, such as are used 
in the Hydro-Electric Power Com- 
mission’s .Laboratories, showing 
the calibration of the same instru- 
WMenbrexPressca ii-telnis Ol error, 
correction and percent indication 
respectively. It will be noted that 
the graphs take the form of zig- 
Zoe iniessectacner.. than. smooth 
curves and a word in explanation 
of this may be in order. Smooth 
curves logically express the rela- 
tion between two quantities, each 
of which follows a definite mathe- 
matical law; but with indicating 
instruments, it must be remem- 


bered that the cardinal points, as 
originally marked, were  deter- 
mined by reference to a standard, 
and individually calibrated, the in- 
termediate points afterwards being 
located by interpolation. Thus, 
each point is lkely to have its in- 
dividual error, without reference 
to the adjacent points, and the lo- 
gical expression of the calibration 
lies in joining the several calibrated 
PeMmMtsmonether curvel™=aby P sirareht 
lines. A smooth curve, as shown 
dotted in Figure 3 gives the gen- 
eral trend of the calibration of the 
instrument, and in this case would 
indicate that something had _ hap- 
pened to disturb the proportion- 


156 THEY BOLLEDIN 


HYDRO-ELECTRIC POWER COMMISSION OF ONTARIO 


METER AND STANDARDS LABORATORY 
CALIBRATION CURVE OF ............_ PORTABLE WATTMETER 
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Wattmeter Calibration Curve, Showing Error In Watts. 
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Wattmeter Calibration Curve, Showing Correction in Watts. 
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Wattmeter Calibration Curve, Showing Error in Per Cent of Indication. 


ality of the scale, since first -deter- 
mined. In some instances, as in 
the case of graphic meters whose 
charts are read by engine-divided 
scales, or such instruments as the 
Westinghouse Precision type, hav- 
ing a uniformly divided, machine 
made scale, the correct type of cali- 
bration graph would be a smooth 
eprve: 


INSTRUMENT TRANSFORMERS. 


Voltage transformers and _ cur- 
rent transformers are used in con- 
junction with measuring instru- 
ments,on alternating current cir-= 
cuits at times when the voltage or 
the, -cusvent an: thé. circuit “tobe 
measured is not within the range 
of the instruments available, or 
when it is desired to insulate the 
instrument from the circuit under 
Leathe, Sas peticct— imistrument 


transformer the nominal ratio of 


the device would hold good and the 
primary and secondary current or 
voltage would be exactly in phase 
aereement (Onwopposition) “under 
all conditions of operation. Owing 
to energy losses in the windings 
and wie tie mnasitence crcuit- Ot the 
transformer, as well as to induct- 
ance of the coils, this condition is 
not realized, and the transformer 
Gane HOt MeMexactiy corfect at all 
times. It is usually possible 
to so compensate a transformer 
that it will be correct under one or 


more specified conditions, but the 
“universal” instrument trans- 
formers yet “to “be> developed. 


Fortunately, by careful design and 
selection of material, it has been 
possible to produce’ instrument 
transformers whose errors, except 
when extreme accuracy is required, 
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may safely be neglected. It is also 
possible to determine with great 
precision the actual errors which 
may exist in transformer constants, 
so that when correction is required, 
the data are readily available. 


The voltage transformer is essen- 
tially identical with the ordin- 
ary power transformer, and in con- 
sideration of the conditions under 
which it is used, is comparatively 
easy to bring to a high degree of 
accuracy. Generally speaking, this 
transformer is used over a compar- 
atively small range of voltage 
and the only problem in design is 
to have the regulation sufficiently 
good that changes of secondary 
load will not carry its radio out- 
side of specified limits. In the cur- 
rent transformer, there is a double 
problem to solve, in that not only 
are the constants Pot! “the: Jirans- 
former widely effected by the bur- 
den which may be imposed upon 
the secondary circuit, but that the 
transformer is usually required to 
maintain a reasonable constancy of 
accuracy over a very wide range of 
primary currents. A great deal of 
study has been given to this matter 
and many ingenious methods re- 
sorted to in order to compensate 
for the sources of error, with the 
result that the current transformer 
intelligently used may generally be 
depended upon to furnish results 
whose accuracy is well within the 
limits demanded by ordinary in- 
dicating instrument. 


Instrument transformer accuyra- 
cies may be determined either by 


absolute methods or by comparison 
with standard transformers of sim- 
ilar ratio whose constants are very 
accurately known. The absolute 
methods include direct compari- 
sons of primary and _ secondary 
through the medium of standard 
resistances as well as a variety of 
methods using standard induct- 
ances and three-coil transformers. 
The tesults sot saccuracyatectomare 
usually expressed in terms of per- 
cent error, or some function there- 
of, rather than as the actual abso- 
lute quantity by which the device 
may be in error. Phase angle errors 
are expressed either in minutes and 
seconds or in decimal parts of a 
degree, and care must be taken to 
specify whether the primary or the 
secondary is the lagging, as there 
are conditions where the phase 
angle may change from one to the 
other in the individual  trans- 
former. 


In applying the corrections for 
instrument transformer errors, the 
phase angle seldom requires con- 
sideration except in the case of the 
wattmeter. For voltage or current 
measurements, the ratio alone is 
sufficient to establish the accuracy 
of the measurement. When a watt- 
meter is used, particularly for poly- 
phase work or on low power fac- 
tors, care must be taken that the 
phase-angle does not affect the 
readings, as a difference between 
the phase angle of the currents re- 
presenting the load under measure- 
ment and that between the corre- 
sponding currents within the in- 
strument may introduce consider- 
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able errors. As correction for of trigonometrical formulae, effort 
phase-angle is a rather complicated should be made to avoid instances 
process, requiring the application where this might be necessary. 


Fig. 6 


Portion Or Sranparps Room In Commission’s LABORATORIES, SHOWING 
POTENTIOMETER (at Jeff) Anp Lonc-ScaLeE Laxsoratory STANDARDS 
(centre).  Dust-proof cabinet contains primary standards of voltage and 
resistance. Bridges for resistance measurement seen at extreme right. 


Be Sure to Come 


AS Nie 


CONVENTION 


at Orchard Park Inn 
ORILLIA 


June 13, 14 and 15, 1923 
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Hypro News IEMs 


Central Ontario System 


The change of primary voltage 
in Bowmanville to 4,000 volt. “Y” 
has been approved. This change 
will permit large increases of load 
without change in the distribution 
copper. 

* * 2 


The Presquwile Park Commission 
has; sgranteds-a atanchise, 10,-tme 
Presquale, Summer, Flotes Co sto 
distribute electric power at Pres- 
quile. Park, near Brighton” The 
Company has applied to the Com- 
mission for a block of power. 


* * > 


Rural extensions are planned for 
this season on the Kingston Road 


(West) and the Wooler Road 
(North) from Trenton. 

* > * 
Orders-in-Council were passed 


April 20th. authorizing the con- 
struction of generating stations at 
Dam 8 and Dam 9 on the Trent 
Canal System. Construction will 
start at an early date. 


** * = 
Rates have been approved for 
service to Summer cottages at the 
Lake near Newcastle. These rates 
are based on the fuse rating of the 
service box. 


Eugenia System 


Arrangements are about com- 
pleted for connecting the Niagara 
and Eugenia Systems by means of 
a tie line from Harriston to Mount 
Forest with the installation of a 
1,000 h.p. frequency changer at the 
Mount Forest end. This frequency 
set with the addition of a second 
pipe line at Eugenia, tenders for 
which are beine calledeicr sand 
which will close June Ist., will en- 
able the Commission to obtain the 
full ‘capacity Vot “the* presemt wan= 
stalled equipment at Eugenia, 
which is 8,000 h.p. The minimum 
possible increase with this combi- 
nation at Eugenia is approximately 
2,500 “hp. and af it is®poseiplesto 
operate the Virequency set (at ethe 
time of the Eugenia peak the com- 
bination is capable of increasing 
the output of Eugenia System by 
approximately 3,500 hp. This 
combination, together with the ex- 
tension at the Muskoka Develop- 
ment will amply provide for the 
power requirements of the Severn, 
Eugenia, Wasdell and Muskoka 
Systems for the next three or four 
years and 
made to carry on these extensions 
with the least possible delay, as all 
of these plants are now loaded to 
capacity. 


every © effortaisubeme 


Before construction 
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work is undertaken the plans and 
figures will be laid before the Asso- 
ciation of Eugenia Municipalities 
for consideration. 


* * *K 


The officials of the municipality 
of Meaford are making every pre- 
patation to ‘secure Hydro service 
from the Eugenia System during 
the coming summer. The contract 
between the Commission and the 
municipality has been executed and 
negotiations are now being carried 
on with the private owned plant in 
the municipality concerning the 
purchase of the distribution system 
on the streets of the Town. Mea- 
ford will be fed by the Commission 
from a transmission line which will 
tap the Eugenia-Collingwood tie 
line at the nearest point to Mea- 
ford and a stepping down station 
will be constructed within the 
municipality capacity of 
approximately 300 kw. It is ant- 
icipated that the constructionof the 
linemand> the reconstruction ’.of the 
Distribution System will be carried 
on simultaneously and both will be 
in operation by Fall of the present 
year. 


With. a 


* K ok 


A 4,000 volt transmission line 
from Chesley 
Millage Lo Paisley is 
construction and the local officials 
in the municipality are also recon- 
structing their distribution system 
for the purpose of receiving Hydro 
power as soon as same is available. 
Memiss anticipated; that, the’ Paisley 
System will be in operation some 
time during the month of July. 


now under 


nearing completion. 


Sub-station to the. 


Muskoka System 


The plans of the Commission for 
extending the Muskoka Develop- 
ment for the purpose of providing 
for additional power for the Mus- 
koka System as well as the Severn 
and Eugenia Systems are rapidly 
hes scheme 
which will probably be adopted will 
be the installation of two 2,000 h.p. 
units replacing one of the existing 
units which has a capacity of 500 
h.p. so that the initial installation 
at this development after the ex- 
tension is completed will be ap- 
proximately 5,000 h.p. Provision 
will be made for adding an addi- 
tional 1,000 h.p. at a later date with 
very little expenditure when the 
demands require such an additional 
extension to be made. The tie line 
which 1s proposed for connecting 
Muskoka to the Severn Systems 
will probably be constructed for a 
transmission voltage of approxi- 
mately 40,000 volts as about two- 
thirds of the capacity of the com- 
pleted plant will be required for 
the Severn and Eugenia Systems 
and it appears that a Star connec- 
tion for this tie line would give 
more satisfactory results as far as 
regulation is concerned. As soon 
as the completed plans and estim- 
ates have recetved ‘the. Commis- 
sion’s approval and have been sub- 
Mlittea Om tiers wsOCta tion ol, fie 
Northern Municipalities, a com- 
plete write-up covering this exten- 
Muskoka Plant will 


appear in the Bulletin as a separate 


sion to the 


article. 
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The Gravenhurst Sanitarium has 
completed an installation for its 
new Hospital and made application 
to the Local Commission for ap- 
proximately 250 h.p. to be delivered 
by the Fall of the present year. The 
present load of the Sanitarium is 
approximately 70 hp. 

* x * 


Niagara System 


Etobicoke Township  MHydro- 
Electric System is making arrange- 
ments for an additional $40,000 de- 
benture issue to take care of\exten- 
sions and improvements to the sys- 
ten 

* & x 

The London Public Utilities Com- 
mission recently arranged for an 
issue of Hydro debentures amount- 
ing to $175,000 to take care of ex- 
tensions to the city light and power 
system. 


x *k x 
The Mimico Public Utilities Com- 
mission recently purchased a build- 


ing to be used for office purposes 
for the local system. 


* * * 


Water & Light Com- 
mission is at present installing 2- 
750 kv-a. three-phase transformers 
in the local sub-station; the work 
is being taken care of by the En- 
gineering Department of the On- 
tario Commission. 


Paris 


* * * 


York Township Hydro-Electric 
System recently arranged to pur- 
chase from the Toronto Hydro- 
Electric System that part of the 


Toronto & Niagara Power Com- 
pany’s distribution system located 
in the Township. The system pur- 
chased will be combined with the 
present Township lines. Very 
little of the system will have to be 
dismantled as there are very few 
streets on which there are dupli- 
Cate pole mines: 


ok *K * 


Scarboro Township Public Util- 
ities Commission is now negotiat- 
ing with the Toronto Hydro-Elec- 
tric, System), for: the apurchasemer 
that portion of the distribution 
system of the Toronto & Niagara 
Power Company located in Scar- 
boro Township. This part of the 
Toronto & Niagara Company’s sys- 
tem when purchased will be com- 
bined with the present Scarboro 
system. 


Nipissing System 


The new Bingham Chute Devel- 
opment which the Commission is 
providing for serving the munici- 
palities of North Bay, Callander, 
and Powassan is now in the course 
of construction and it is anticipated 
that two new units at this location 
with an approximate output of 
1,200 h.p. will be in operation be- 
fore theyend of the presetits year, 
The present Powassan sub-station 
will be abandoned and this Village 
will be ‘served direct) tromm tie 
Bingham Chute Plant at generated 
voltage. Provision is being made 
for constructing a new pipe line 
and installing a new unit at the 
Nipissing Development replacing 
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one of the existing units by which 
means the Commission will have 


available an additional 600 hp. at 


this plant bringing the total output 
up. to approximately 2,400 hp. 
which, combined with the Bingham 
Chute Development will give a 
plant capacity of approximately 3,- 
600 h.p. for the Nipissing System 
atstne: close of the present year, In 
addition to these extensions, ar- 
rangements are being made for 
procuring additional storage at 
Cox’s Chute as well as the installa- 
tion of a reserve plant at North 
Bay to consist of two 300. hop. 
Diesel Oil Engines. These changes 
will enable the Commission to cope 
with conditions which prevailed 
during the past year, in the nature 
olsrestrictedurstream tow on, the 
South River and the difficulties ex- 
perienced on account of power 
buOttacea si ton) athis means ‘last 
winter, will be entirely eliminated 


in the future. 
Kk * * 


Severn System 


A 4,000 volt. line between Stay- 
ner and Wasaga Beach is in the 
process of construction and ar- 
rangements are being perfected for 
Setvine tie cottages at the? Beach 
by July Ist. At the present time 
about 110 contracts at this loca- 
tion have been obtained and it is 
anticipated that this number will 
be increased to about 200. . Practi- 
cally all of the energy onthisexten- 
sion will be used in the summer re- 
SC disthictat=the Beach: 

* * 2K 

A transmission line is now being 

eonsvuucted virom the limits) of 
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Barrie to the summer resort dis- 
tricticat, Shanty ,Bay and: it is ex- 
pected that this line will be com- 
pleted an) the ‘course ‘ofthe “next 
feur) or five “weeks and: service 
given to about 23 customers, most 


of which are summer cottages. 
* * x 


Thunder Bay System 

Arrangements are being made 
for providing an additional trans- 
mission line from the Nipigon De- 
velopment at Cameron’s Falls to 
Port Arthur and Fort William, as 
well as providing two additional 
generating units and an extension 
to the Power House, to take care 
of increased loads at Port Arthur 
atide the contract: .0f athe sareat 
Lakes Paper Company. An addi- 
tional bank of transformers is also 
being arranged for at Port Arthur 
as the increasing demands for 
power in this municipality have 
reached the capacity of the present 
bank otetransformetrsaat’ the Bare 


Poimt sub-station: 
* * * 


Wasdell System 


Thesseoustructiong.ot =the =rural 
system in Mariposa Township, 
which will be fed from a new sub- 
station located on the main 22,000 
volt line a few miles south of Can- 
nington is now under construction 
Ande tweis anticipated > that the 
farmers in this district will be re- 
ceiving Hydro service over the new 
lines during the coming summer. 
Approximately 100 contracts have 
been obtained in this district up to 
the present time. 
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HYDRO QUALITY LAMPS 
TESTED IN FOUR WAYS 


First — For Candle Power 
Second — For Current Consumption 
Third — For Mechanical Defects 


Fourth — For Life 


Hydro Lamps are made to Hydro Specifications 
designed to give Long Life. 


Our Inspector at the factory where Hydro Lamps are 
made examines all our lamps before they are sent to you 
to insure uniform quality and compliance with our own 
specifications. 

Tests of lamps in actual service bear out the fact that— 

Hydro Lamps are the most economical in the long run. 

Buy them from 


The Hydro Electric Power Commission of Ontario 
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CONTENTS going to do better. It is a recog- 
nized fact that the maximum bene- 
a cans fit can be obtained only when all 
ares’ participantsar «Every —nhouse= 
Vol. X. No. 6. 
holder Should be a Hydro user, and 
use’ it to the utmost. heroreater 
JUNE, 1923 ‘ gene i 
the use the lower will be the rates. 
“Everybody boost for Hydro” is a 
oka ae good slogan, but when everybody 
‘ Page uses it there can be but the one re- 
Rural Electrical Service in Ontario - - 166 Sd 
sultw®” Let the. utrities=" conte 
The Art of Conciliation - - - - - - 172 their efforts until every house, 
liciriient Don istls ie <2) 6. 178. store and*tactory 4within ine, muni 
Dae cipal limits becomes a Hydro cus- 
Emergency Communication by of 
| tomer, and to show the many uses 
Guided Radio Telephone - - - 183 to which the service can be put. 
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The Goal of Hydro 


Optimism backed up by energetic 
action is bound to bring about the 
desired end. Examples showing 
the result of this combination are 
very numerous among the Hydro 
utilities, and the case outlined in 
the following letter extracted from 
the Teeswater News is but an ex- 
ample of what others have done. 

Teeswater is doing well, but is 


A year ago we had to pay what 
is known as the 13th Power Bill of 
$1,817.13 to make up our share of 
tire: dencit mi the wears operating 
expense “for thes, year sthats had 
passed. This year we have a credit 
sufficient to cover our power bill 
for Feb., $423.20 which is’sent to us 
receipted together with a credit of 
$16.00 of an overcharge for Jan- 
uary. With the buying of meters 
and other had our 
heavy expenditure the year before 
last. After all present debts are 


expenses we 
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paid we will have possibly a surplus 
of $600. The power taken is al- 
most up to the amount allotted to 
Teeswater and we have good rea- 
sons for expecting to exceed the 
150 horsepower mark in the near 
future. - It 1s too soon’ yet *to pre- 
dict any reduction of rates but as 
it is the people’s enterprise and 
managed in their interest that will 
come as soon as the revenues war- 
rant. 

There are still over 80 not taking 
Hydro who could have it installed. 
With the revenue from that 80 ad- 
ded to- Our present, Teventie>withe 
day of lower rates would be very 


much closer. We are starting a 
campaign to get that 80 if it can 
possibly be done. It is by the pa- 
triotic support of the citizens of 
Teeswater and its vicinity that any 
local enterprise can be made to pay 
and become a credit to the Village. 
Everybody boost for Hydro that 
we may add that 80 domestic users 
together with any added power 
users we may sign up and so in- 
crease the revenues as to warrant 
alreduction=n rates) Liisras pao 
interest. Dovyour bityto sua we aie 
success and reap the benefit. 
(ped)y7GaSytowler 


Chairman Commission. 
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Rural Electrical Service in Ontario 
By J. W. PURCELL, 


Assistant Engineer, H.E.P.C. of Ont. 


\ HE construction of high 
voltage lines through the 
country from the generat- 


ing stations to high ten- 
sion stations, and from them to 
towns, cities and villages, as well 
as intercourse between farmersand 
their town friends, has probably 
been the main cause of originating 
a desire in the minds of farmers 
and residents in rural districts for 
electric service. The Hydro-elec- 
tric Power Commission recognized 
this demand at an early date and on 
its request, in 1911, legislation was 
enacted to provide for such elec- 


trical service to groups who peti- 
tioned for it. Under this legisla- 
tion service in rural districts was 
supplied, as in towns and cities, at 
cost, under a contract between the 
individual and the township, cov- 
ered by an agreement between the 
township and the Commission. 
These contracts and agreements 
are for the period of the debenture. 

This method of giving service to 
groups had to be revised at a later 
date, on account of the apparent in- 
justice which worked to the disad- 
vantage of the man on the back 
lines of the township. 
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The demand for information and 
estimates has increased in about 
the same proportion as the growth 
of Hydro-electric service in towns 
and cities. 


A study of the problem of distri- 
bution of electricity to country dis- 
tricts is being undertaken from a 


national point of view, by many 


countries on this continent and in 


Europe wnicited warpely by the 
shortages ot farm. labor, ‘caused’ by 
the great war which the world has 
just been through. The considera- 
tion, in general, by governments 
has been from the point of view of 
giving assistance to rural districts, 
either by long term loans to farmer 
companies, or bonusing of these 
companies. Some countries have 
- now a system of this kind in opera- 
tion, all of them in Europe. Among 
them are France, Denmark, and 
Swedacus pe he= United (states of 
America are at present working in 
conjunction with a large electrical 
association, with apparently the 
same object in view, but in most 
cases the problem has been viewed 
from the point of delivery of power 
inommea eenetale distributing point 
to a receiving centre, all distribu- 


tion: to be taken care of from 
that centre to “the individual, 
by a company arrangement. 


We believe that the Hydro-electric 
Power Commission is the first to 
undertake in an extensive way the 
delivery of power direct to the in- 
dividual in the rural district. 


The difficulties of electification 
of country districts seem to be the 
same, or nearly so, in all parts of 
the world. This class of consumer 


from the viewpoint of the central 
station, seems to be unprofitable 
on account of difficulties which are 
itemized below. The companies in 
most cases will not consider ex- 
tending their lines to the consumer, 
excepting in districts where the re- 
quirements for power in the area to 
be served are considerably larger 
than the average found in country 
districts. In most cases such ex- 
tensions have been made to serve 
intensive agricultural districts, or 
areas adjacent to lines that have 
been extended to suburban dis- 
tricts for the purpose of giving ser- 
vice to individual plants outside of 
urban centres. In general these 
difficulties are as follows :— 


(a) A small return on capital in- 
vested in distribution system 


and plant. 
(b) Distance to be covered in 
fenderinew service ald. a 


operating the system, result- 
ing in high operating costs 
pen service. 
(c)) Ay small load per milenor .dis- 
tribution system. 
(d) Low load factor, or small 
number of hours use of de- 
mand by the rural consumer. 
Scarcity of power-using in- 
dustries in the districts to be 
served, excepting perhaps in 
thewease of those adjacent to 
tHe MAarecrreitics: 
Che ee Hermr uses ibyee Tacmenrs: 6o7 
machinery larger than the 
work they do would warrant. 
Irregularity of demand, wea- 
ther conditions being a factor 
in deciding when work should 
be done, resulting in the use 
of power by many at a time, 
when plant demand may be 
high in urban districts, by 
reason of the same weather 
conditions. 


(e) 


(g) 
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The 1911 legislation which was 
enacted to meet conditions appa- 
fentyat that time, WIZ., FEquesuG 
from groups near urban centres 
petitioning for electric service, was 
found later to be unfair, and in 
1920 this condition was recognized, 
and legislation was amended to 
provide for service under the con- 
ditions which were found, from ac- 
tual experience, to obtain. Under 
this amended legislation, zones or 
districts are “described* in = wich 
electric: service isogiven (10 Seach 
class, at the same rate throughout 
the whole district, based on aver- 
age conditions in the district. By 
these arrangements the geogra- 
phical township boundaries are dis- 
regarded, the boundaries of the dis- 
trict being the line to which a dis- 
tribution system could be run from 
the distribution centre of a‘ town, 
city or village, economically. 

In 1921 legislation was further 
enacted providing for the bonusing 
of rural power distribution primary 
ines up to S07 or them. cose 


The rural resident's: «conception 
of his needs in the way of electric 
service is confined at first to hght- 
ing, not realizing that his greater 
need, 18, the usé Of convement 
power, Lo the ‘atten pservice. ne 
must give the most attention,.as it 
is irom this use .héy can and vill 
effect saving in labor, which makes 
the use of hydro-electric power on 
the farm profitable. 

In order to overcome the diffi- 
culties referred — fo, 
closer attention must be paid to all 
the details of construction and 
operation of a rural power dis- 


previously 


trict than ih an, rbd tenes in 
constructing such a system, such 
material and labor as can be sec- 
ured locally must be taken advant- 
age of. Load-factor of systems can 


be improved by co-operation of 


manufacturers in the development 
of a better class of farm power using 
machinery, with perhaps smaller 


capacity, thus decreasing the indi- 


vidual demand for power, and ex- 
tending the use somewhat. In this 
way smaller motors will be re- 
quired than would be needed for 
the driving of the machinery found 
under average conditions as they 
exist to-day. The regularity of do- 
ing work by machinery will be a 
natural development, as rural dis- 
tribution of power extends. The 
shortage of help will be supplanted 
to some extent by power in many 
ways, such as the use of mechanical 
milkers, automatic water systems, 
and conveniently arranged ma- 
chinery, so as to minimize the 
handling of such produce as is to 
some extent manufactured for use 
on the farm. 


Industrial uses will develop in 
rural districts, when convenient 
power is available for them. In 
many cases reports show that the 
improvements suggested effected a 
great saving in man-help per year. 
The use of electric light and appli- 
ances in the home assist the house- 
wife materially. Such service is 
stated by many to be equal in value 
to the whole cost of hydro-electric 
service on the farm. 


Power-using industries in rural 
districts are found to be few, and 
most of them are industries which 
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arestound tO avgrearer or ‘less ¢x- 
tent in all rural power districts, 
consisting of brick and tile yards, 
cheese factories, gravel plants, 
quarries, chopping and flour mills. 
Where, power is supplied to indus- 
tries in any rural power district, it 
materially assists in helping carry 
the annual charges on the distri- 
bution system of the district, there- 
by resulting in a lower rate to all 
taming, service: it sas. seldom, sor 
never necessary to increase the 
capacity of the distribution system 
to serve them, the standard rural 
line having ample capacity to 
handle this extra loading. 


The small amount of business in 
country districts will seldom 
justify extension of lines any great 
G@istavce tos teach’ the area. to be 
served. The available business in 
most districts is not more than sut- 
ficient to carry a rural distribution 
evstcnnmilee by miles) It is also 
true that few rural power districts 
at the start will warrant a trans- 
former station. It is essential, 
where possible, to have lines ex- 
tended from existing rural power 
distribution centres of a town, city 
or village, where such service at a 
proper voltage is available. 


As the petitions from rural resi- 
dents desiring information were 
not found to be a reliable basis in 
every case, on which to make es- 
timates, a minimum business basis 
of a minimum connected load, per 
mile, was used to arrive at an es- 
timated rate to those requesting in- 
formation, the cost of power to be 
that at the distribution centre from 


which it is proposed to extend the 
line. 

Distribution systems for country 
districts are designed to cover the 
defined zone around the distribu- 
tion centre from which such service 
lines! would) originate. The 236 
towns, cities and villages on the 14 
Hydro-electric systems are all po- 
tential distribution centres from 
which such systems might be or 
are Deine “served. The:voltage ot 
rural systems is being standardized 
by the Hydro-electricePower Com- 
fission at 4-000 volts, -Y” connec 
tion as far as possible. Main lines 
are usually 3-phase, and branches 
single phase. The service voltage 
to-sconsumers 16 110 cor 7 110/220 
single phase, except in the cases of 
the heavier farm service classes, 
which are 3-phase. Construction 
of service lines on consumer’s pre- 
mises is in all cases undertaken by 
him, the service meter/being cen- 
trally located for convenience in 
distributing to the various farm 
buildings on his premises, in some 
cases this location being the trans- 
former pole. 


The rates to users in rural dis- 
tricts are based on service at cost, 
and the same, as in urban centres, 
is made up of two parts, the service 
charge and power cost; the former 
being designed to cover the annual 
fixed charges and operating costs, 
thedatter in the form of a first and 
second kilowatt hour charge being 
based on the cost of power at the 
point of delivery. 


Users of power in townships are 
required to contract with the town- 
ships and may choose, with certain 
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limitations, from the following 
classes :— 
Class IJ—Hamlet service includes 


service in hamlets, where four or 
more customers are served from 
one transformer. This class ex- 
cludes farmers and power users. 
Service is given under three sub- 
classes as follows :— 

Class I-A Service. to 
where the installation does not 
exceed six lighting Woutletsmor 
twelve sockets. Use of appli- 
ances over 600 watts is not per- 
mitted under iikiswclass: 


Class -1-B Service sto residences 
with more than six lighting out- 
lets or twelve sockets,and stores. 
Use of appliances over 750 watts 
permanently installed is not per- 
mitted ainder sthis? class, 

Class I-C Service to residences with 
electric range or permanently in- 
stalled appliances greater than 
750 watts. 

Special or Unusual loads will be 
treated specially. 

Class II-A House Lighting—In- 
cludes all contracts where resi- 


residences 


dences cannot be grouped as in ~ 


Class I. ~This “class. excludes 
farmers and power users. 
Class II-B House Lighting—In- 


cludes lighting of buildings and 
power for miscellaneous small 
equipment and power for single 
phase motor not exceeding 2 
horse power or electric range 
(motor and range not to be used 
simultaneously) on a small farm 
of 10 acres or less in vegetable 
or fruitgrowing districts, and 50 
acres or less in mixed farming 
districts. 

Class IlI—Light Farm Service— 
Includes lighting of farm build- 
ings, power for miscellaneous 

small equipment, power for 

single phase motors, not to ex- 
ceed 3 Horse Power demand or 
electric orange. Range’ “and 


motor are not to be used simul- 
taneously. 

Class IV—Medium Single Phase 
Farm Service—Includes lighting . 
of farm buildings and power for 
miscellaneous small equipment, 
power for single phase motors, 
up to 5 horse power demand, or 
electric range. Range and motor 
are not to be used simultaneously. 


Class V—Medium 3-Phase Farm 
Service—Includes lighting of 
farm buildings and power for 
miscellaneous small equipment, 
power for 3-phase motors, up to 
5 horse power demand, or elec- 
tric range. Range and motor are 
not to be used simultaneously. 


Class Vl-—-Heavy Harm Setvice— 
Includes lighting of farm build- 
ings and power for miscellaneous 
small equipment, power for 
motors up to 5 horse power de- 
mand, and electric range, or 10 
horse power demand _ without 
electricaranve 

Class VII—Special Farm Service— 
Includes lighting of farm build- 
ings, power for miscellaneous 
small equipment, power for 3- 
phase motors from 10-20 horse 


power demand, and_ electric 
range. 
Class VIII—Syndicate—Any cus- 


tomers with a contract in any of 

the foregoing classes may form a 

syndicate, provided the summa- 

tion of their relative class de- 
mand will warrant permitting 
this to be done. 

The rates under these contracts 
are subject to annual revision and 
adjustment to meet the costs of 
service in the district. The classi- 
fications of services are designed 
to meet requirements of rural resi- 
dents, from the experience of the 
Commission in giving such service 
extending over a period of years, 
and are made to fit all the classes 
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‘that so far have been represented 
in applications for service. 


In general, the existing sub-sta- 
tion in an urban municipality has 
been used as the immediate source 
of power for the surrounding rural 
community, although in a few in- 
stances the rural load has been 
large enough to warrant the in- 
stallation of a separate sub-station. 


A list of machines, utensils and 
devices that are commonly found 
in different combinations in dis- 


Machine or Utensil 


Récommended Size of Motor 


tricts that are now being served by 
the Hydro-electric Power Commis- 
sion of Ontario, showing the mini- 
mum and maximum sizes of motor 
and the demand of power for each 
of the machines or utensils is given 
below. It will be noted that in 
some cases there are large varia- 
tions between the minimum and 
maximum. Detail as far as the re- 
cords of the Commission are con- 
cerned, is available for information 
on any of the machines on which 


' tests have been run. 


Demand in Power 


Washing Machine T/O0 to! Jian: 1/8 to 1/6 kw. 
Electric Iron 6/8 kw. 
Toaster 5/8 kw 
Vacuum Cleaner PCa tora Lal py. 1/8 kw 
Water Pump Width Oe) i Hep: 1/6to 1% kw. 
Cream Separator 1/1o to 1/4h.p. 1/6to 1/4 kw 
~Churn—F arm Size WeSe tout) 2h p. 1/6to 3/8 kw 
Milking Machine ieee CO 131 3/8 to 1% kw. 
Ensilage Cutting Box g COO isnt 93-937 4 toe a a a 
Thresher 5 £0,307 0,0; R73) 4 tO. 226 pen KW 
Root Pulper I ton 3r9 lie: 3/4 to 2% kw. 
Chopper 2 LOj2Oer wits) TAD tO 1 Saas Ke 
Buzz Saw : fO.105 | lip: T= 1y/ 2360) 7 en KW 
Drag Saw 2 to h.p. E12 tog yy, ow. 


Electrical energy required for vari 


5 ; 
ous classes of farm work:— 


Silo filling—About % ton per kw. h. cut 34”’ long and elevated 40 feet into silo. 


Threshing wheat—4 bushels per kw.h. 


Threshing oats—634 bushels per kw.h. 


Chopping grain—Amount of power taken for this work varies greatly. On. 
farm types of machines it has been found that it takes about 1 kw-h. per 


cwt. 
Rolling oats—About 1 kw.h. 
Cutting fodder—2 kw.h. per ton. 

The Commission’s first rural 
lines were built late in 1912, and 
between that time and the Fall of 
1917, when construction of lines in 
rural districts ceased, by reason of 
the high cost due to war condi- 
tions, there had been built by it in 
the Province, 305-% miles of line, 
in 81 townships to serve 1,652 indi- 
vidual farms, 1,086 hamlet services, 


and 6,030 suburban services, a total 
of 8,769 services, at a total cost of 
$217,91 1277, abe, primary jines jot 
these systems have been recently. 
bonused to the extent of $154,651.- 
90. Since June Ist., 1911, the Com- 
nussion ~<has added; ‘or has lines 
under construction, to serve the 
following :—1,/10 individual farms; 
2,065 hamlet services; a total of 
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3,775 services, making a total in 
all districts of 12,544. In addition 
to the above, there are 2,454 con- 
tracts which have not been ap- 
proved. 


Since June Ist., 1921, there have 


been, or are at present being con- 
structed, 584.59 of line, a 
total capital expenditure of $1,222,- 
569.76: Of this amount the bonus 
under the Bonusing Act is $351,- 
429.53. 


miles 
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The Art of Conciliation 


©? N America, when an editor re- 
|) jects your manuscript he does 

it either with a curt “Declined 

with thanks,” or else sends a 
printed slip on which he presents 
his compliments, which you don’t 
want, and regrets he cannot grant 
you what you do want. But when 
an editor in a ‘certain: Oriental 
country finds that your article or 
poem or story isn’t worth the paper 
it is written on he sends you a let- 
ter like this: 


“Tllustrious brother of the sun 
and moon—Behold thy servant 
prostrate “beiorestiiy eet. ele pow 


to thee “and. “bee fob any. eracioite- 
“ness that I may speak and live. Thy 
honored manuscript has deigned to 
cast the light of its countenance 
upon me. With raptures I have 
perused it. By the bones of my an- 
cestors, never have I encountered 
such wit, such pathos, such lofty 
thought. With fear and trembling 
Were I to 
publish the treasure you sent me, 
the Emperor would order that it 
should be made the standard, and 
that none be published except such 
as equaled it. Knowing literature 
as I do, and that it would be impos- 


I return the writing. 


sible in ten thousand years to equal 
what you have done, I send your 
writing back. Ten thousand times 
I crave your pardon. Behold my 
head is at your feet—Do what you 
will—Your servant’s servant—The 
Editor.” 


WInnING THE PusBtic’s CONFIDENCE. 

If nothing better could be said 
about the foregoing letter, it must 
be acknowledged that the writer 
had some conception of the Art of 
Conciliation. The trouble with so 
many Public Utility employers, is 
they. <apparently “feelh> that erat 
brusqueness and abruptness will do 
the work, why bother about trying 
conciliation to please? If some in- 
terested organization, seeking mince 
truth, were to send _ broadcast 
throughout the land this question, 
“What is the greatest need of the 
Public Utility Company of to- 
day?” the returning answer would 
be, “The confidence of its patrons 
in particular and the public in gen- 
eral.” There are many phases’ of a 
utility company’s business which 
require more than ordinary atten- 
tion and many problems yet to 
solve, but the ever present problem 
is how to eliminate the lingering 
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such corpora- 


prejudice against 
tions, & Lhe 
companies have little difficulty in 


obtaining the services of competent 


responsible heads of 


engineers to construct and, operate 


a property. There is not such 


trouble in enlisting the financial aid 
necessary to develop a property if 
it is located in a thriving territory 
with growing population, but there 
is always a difficulty for even the 
best intentioned corporation when 
it comes to the question of winning 


and holding the confidence and 


good will of a community. The 


question is often asked, “Why does 
this unfortunate condition continue 
to exist?” The answer to the query 
points in two directions—external 
reasons on the one hand and in- 
ternal causes on the other. It is 
a far cry down the centuries when 
we look back two thousand years, 
but before we analyze present con- 
ditions it might be profitable to re- 
call some words uttered twenty 
centuries ago. At that time there 
lived in Rome a man named Cicero, 
one of the wisest men whose words 
and deeds are recorded in the an- 
nals of history. He said on one oc- 
casion, “It 1s difficult to tell how 
much men’s minds are conciliated 
by a kind manner and_ gentle 
speech.” He must have known 
that conciliation precedes and in- 
duces confidence. If: the’ art -ex- 
isted in Rome in those early days, 
maybe it canbe revived «ins this 
country during the present century 
and applied in such directions as it 
will do the most good. 


THE Oricin Or DIstTrRUustT. 


Looking at the external reasons 
for distrust of corporations, we 
find that eahere ic) more than one 
page of earher corporation history 
written over with true stories of 
greed, aggression and disregard of 
public rights. Turning from the 
past we find that there is more 
than one latter day example of 
short-sightedness, breach of faith 
and mismanagement; added to this 
is the ever present yellow journal, 
with its failing for startling head- 
lines, inveighing against the so- 
called Trusts. Then there are the 
mouthings of the professional agi- 
tator, and the theories and vagaries 
of the self-appointed reform poli- 
tician. We cannot deny that the 
yellow journal, the agitator and the 
politician have had some excuse for 
their utterances, because of the 
mistakes, indifference and incivility 
on the part of the management of 
some utility companies under their 
observation, and with whom they 
have had to do business. 


Turning to the internal causes of 
public distrust, it might be well for 
each company through its officials 
to make a self-examination. Much 
regrettable history of corporations, 
which has left its mark to preju- 
dice on the public mind, is 
chargeable ' to 


not 
any i present-day 
company, but existing companies 
are responsible for what goes on 
within their organizations. If the 
public to-day does not seem to ex- 
hibit complete confidence in all a 
corporation and does, per- 
haps it is not the public that is most 
to blame. 


Says 
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DEVELOPMENT Or REGULATION. 


The regulation of public utilities 
by State Commissions has ad- 
vanced step by step during recent 
years, and it is inevitable that every 
public utility company in the Uni- 
ted States will eventually be sub- 
ject to the immediate control of 
commission responsible to 
the people. In the main, patrons, 
consumers, managers, owners and 
security holders of such properties 
have been satisfied with the results 
thus far achieved. Uniform rates 
have been established, uniform sys- 
tems of accounting have been put 
into effect and in some directions 
uniform methods of operation have 
been made possible. Some commis- 
sions have very broad powers, and 
while the distinction between regu- 
lation and management, is recog- 
nized, there is always a possibility 
that regulation may be extended. 
If a State Commission has power 
to dictate what rates shall be 
charged, what shall be the quality 
of service and the conditions under 
which it shall be supplied, then why 
should it not control the personal 
treatment which shall be given cus- 
tomers by a public utility through 
its employers? Are. not. ccvihte, 
courtesy and attention as much a 
part of good service as the rate 
charged or the voltage delivered? 
These questions are asked, but such 
MHnUtE.. ISpervision (4s. not. ad- 
vocated. the trend ot 
the times may bring some surprises 
in this direction. It would not be 
an improbable thing for travelling 
representatives of a Commission to 
drop into some of 


some 


However, 


the public 


offices of utility companies, just to 
learn at first hand how the com- 
pany treats its patrons across the 
counters and over the telephones, 
and through this agencya few com- 
pany managers might be enlght- 
ened about the way their assistants 
are handling the public. Maybe the 
trend of the times is pointing to 
something still more radical. Is it 
not within the bounds of possibility 
that some commissions might put 
a premium upon records of broad 
public policy and the personal touch 
in managements,and a penalty may 
be imposed where a company’s re- 
putation in this regard is below a 
desired standard. Such premiums 
and penalties might be easily pro- 
vided when rate fixing investiga- 
tions are under way. Alltates are 
calculated upon a basis to yield a 
certain. net réturm jon theseapira! 


‘invested. An increase of, say one 


per cent.above the average allowed 
would be a handsome premium for 
some companies, and a decrease of 
one per cent. would, in some cases, 
be a severe penalty. 


INCENTIVES To CourtTEsY. 


Many officials of companies will 
say, “Oh, things are altogether 
different now to what they once 
were—the public is being well 
treateds” 2 sPor thejpresentmit ema. 
be acknowledged that there has 
been a great improvement in mat- 
ters of this kind. Managers have 
sent out correctly worded circular 
letters with carefully prepared in- 
structions to employees as to how 
the public must be treated. If in- 
structions given were always car- 
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ried out, conditions would be ideal. 
But they are not. Time and again 
_ aman may be instructed to be con- 
siderate, civil and polite, but he will 
not unless he so desires. Unless a 
man has within him the desire to 
be conciliatory and courteous, there 
are only two ways to make him at 
least observe the forms of civility 
—namely, through incentive or 
fear. li he has ambition to pro- 
gress and knows that he must fol- 
low instructions to do so, he will 
likelyedonis (best> If -he has the 
fear of losing his position for dis- 
obeying he will likely make a brave 
attempt to do what is wanted. If 
a company manager wants really 
to know how his patrons are dealt 
with, let him send a representative 
unknown to employees to his dif- 
ferent sonices: to make “such in- 
quiries or complaints as are usually 
made by patrons or the public, and 
learn how they are $treated or 
answered ler thesrepresentative 
call up the offices on the telephone 
asking for information and learn 
what replies are given or what de- 
lays are met with. Some surprises 
will be in store for the manager 
who shows this amount of interest 
in bis business. He will-learn that 
he has some clerks who are won- 
ders in diplomacy, and others who 
handle customers as if they were 
MAteitaleto pe. eaten tp. 


THe Nature OF SERVICE. 


It too frequently happens among 
corporation employees that the 
words “serve” and “service” are not 
rightly understood. The _ utility 
company serves the people and 


consequently the company, its of- 
ficers and employees are servants. 
Dignified service is honorable, and 
in no way degrading, unless the 
servant himself degrades it. Life 
is made up of service—all are serv- 
ants in some respects, although 
perhaps masters in others. The 
motto on the coat of arms of the 
heiretos thes throne of England is, 
“I serve.: > The policeman on- his 
beat, the judge on the bench and 
the governor in the capitol, all 
serve, and the President of the 
United States is the greatest serv- 
ant of all, because he serves all the 
people. 


If a servant in a house should 
become uncivil, inattentive, indiff- 
erent or discourteous to his master, 
woud. the master bees pleased: 
Would he love that servant and say 
that he would be delighted to help 
him to the utmost? No, not likely! 
The master would probably say to 
himself “I will let that fellow go as 
soon as I can find someone decent 
to take his place.’ The relation 
between the utility company and 
the, “publictas; very «similag. Uhe 
public is the master and the com- 
pany is the servant. The company 
exists by virtue of the franchise 
granted by the public. The public 
patronizes the company and from 
the public the company derives its 
income. The company is the serv- 
ant and the public is the master. In 
the very nature of things, the serv- 
ant must frequently ask the master 
for more favors—are they granted 
cheerfully or reluctantly? That de- 
pends upon how the servant has 
pleased the master. Favors asked 
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by companies often look formidable 
to those who do not understand ; 
but with communities as with indi- 
viduals, conciliation may be better 
than logic—they may often be per- 
suaded when they cannot be con- 
vinced. 

The» public “is the people, “but 
whom do the people know as the 
company? Not the bondholders, 
stockholders, or directors—not the 
president, secretary or manager— 
just the employees who transact 
the company’s business with the 
public. In all truth a company is 
known and judged by the men it 
keeps; ‘at ‘any, vate the: public 
knows of no ather way to deter- 
mine whether a company is good, 
bad or indifferent—no other way to 
tell whether a company is worthy 
of confidence or entitled to distrust. 
If the confidence of the public is 
the greatest need of the public util- 
ity company, then the way to sup- 
ply what is needed-is to conciliate 
—not one department—but all 
through the organization; not once 
in a while bub allothestane 


Courtesy WuHicH CONVINCES. 


It has now become a habit to lay 
stress on the word “courtesy” in 
referring to the relations between a 
utility company and the public, and 
it 1s a good habit. But there are 
degrees of courtesy—or rather it 
had better be stated, there is the 
imitation the a ireg ly) sarincle: 
There is the formal courtesy of the 
lip and manner, and there is the 
courtesy that flows from the heart. 
The former freezes and the latter 
warms—the 


and 


one is seldom mis- 


: 


_ cashier, 


other. In other 
courtesy 


taken fer ‘the 
words, real civility and 
must come from within a man and 
not from without. Stripped of all 
verbiage, genuine courtesy is the 
“doing unto others as you would 
others do unto you.” But courtesy 
is not all that is required to obtain 
confidence; there must be concilia- 
tion. This word expresses a com- 
bination of the attributes which 
compel confidence—namely, consi- 
deration, alertness, sympathy, at- 
tention and courtesy. 


The paramount question is, how 
to spread the gospel of conciliation 
among company employees so that 
they may be permeated with the 
knowledge of what the word stands 
for, and its importance to them and 
the organization of which they are 
a part. Connected with every up- 
to-date electric company, there is 
a New Business Department, and it 
notable fact that the ex- 
perienced salesmen attached there- 
to do not require to have the word 
explained to them. 
loquialism, 


shea be 


To’ use a. col- 
conciliation is the 
middle name of every successful 
salesman. They have learned. that 
there «can, besaio 
work 


success in: ‘their 
without courteous cheerful- 
They know that conciliation 
friends, and friends make 
business for the salesman. Now, if 
the salesman has learned how to 
spell conciliation, what has kept the 
order clerk, and _ other 
office. employees dealing directly 
with the public, so 
their 


ness. 
makes 


backward in 
Because the cashier 
or order clerk is behind a counter 
in an office, and the customers go 


lesson? 
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to him tordo, business, is he. any 
better than the salesman who must 
go out and seek the customer? Is 
there any reason why an office man 
should adopt an air of superiority 
and talk to the customer impatient- 
ly, uncivilly or condescendingly? 
There is no reason—but even to- 
day there are some office clerks so 
blind that they cannot or will not 
see the bad light in which they 
place the company which is paying 
their salaries, because of lofty in- 
difference and careless discourtesy 
to the company’s patrons. 


SELECTING REPRESENTATIVES. 


The principal points of contact 
between a company and the public 
should be guarded by employees 
who have been carefuly. selected for 
the position they have to fill. The 
manager will find that for the good 
of his company and its standing 
with the public, he cannot give too 
much thought to this important 
matter, The question of salary 
should not be allowed to interfere 
with getting good men for such 
work—or of keeping good men at 
it. Employees of the wrong stamp 
ares dean ait any prices’ Men who 
are forgetful, moody, grouchy or 
dyspeptic should’ be. kept. in the 
background and only such men as 
are cheerful, alert and considerate 
should be in the forefront in what- 
ever place or through whatever me- 
dium the company may transact its 
business with its consumers and 
the. public, 

Some men are born with a na- 
tural desire to win friends by con- 
ciliation—a few men may have this 


quality developed in them by edu- 
cation, and others could never ac- 
quire it by any possible way. Most 
electric companies hold regular or 
occasional meetings of their em- 
ployees, and it is suggested that at 
these meetings those responsible 
for proper public relations should 
give.a series of “little..lessons on 
conciliation.” Employees might be 
called upon to demonstrate how 
customers should be handled under 
different conditions. At each meet- 
ing one department should show 
by actual demonstration the ideal 
way of pleasing the public from its 
standpoint. In their turn those in 
charge of office work, collection 
department, _ sales department, 
trouble department, service depart- 
ment, and telephone exchange 
should show to others in the com- 
pany how the work can be done 
in a manner which will please and 
make friends. The manager should 
be on hand to criticize, suggest and 
point out the value of the right way 
and the injury resulting from fol- 
lowing the wrong way. Such a 
program would impress employees 
with the absolute necessity of con- 
ciliation, and will produce good re- 
sults, where circular letters, of in- 
struction would not avail. 


THE Extent Or CONCILIATION. 


There is an attitude of concilia- 
tion which almost every. man can 
assume if he is personally desirous 
of impressing another to gain a 
wished-for end. It expresses a de- 
sire to please’ which is clearly 
visible in the eyes, in the features, 
in the gestures and in the tone of 
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voice ,which cannot be miusunder- 
stood. This attitude of conciliation 
is visible not only in personal con- 
tact, but may be traced inthe word- 
ing of letters, and felt in conversa- 
tions over the telephone. If a man 
can effectually assume this attitude 
in personal matters, he surely can 
also assume it when transacting 
business for the company which 
pays for his services. It is the part 
of the prudent man to conciliate 
the minds of others and turn them 
to his own advantage. It is the part 
of a wise man to conciliate others 
and turn them to the advantage of 
the company with which he may be 
connected and to whom he looks 
for his future advancement. 

Some men think they have done 
their full duty towards the policy 
of conciliation if they “meet the 
customer half way.” Some men go 
a little further and say. “Give the 
customer the benefit of the doubt,” 
believing that should be sufficient 
to please and satisfy. But no! per- 


of conciliation assumes that “the 
customer is always right.” Before 
such an attitude, complaints are 
forgotten, troubles vanish, and op- 
position fades away. The attitude 
of conciliation does not mean a loss 
of self-respect or the relinquishing 
of any rights. On the contrary, the 
implied consideration for the feel- 
ings and rights of others adds dig- 
nity to a position and costs absol- 
utely nothing. 

Representatives of a corporation, 
in its defense will sometimes state 
that it is only an aggregation of 
individuals, and that the corpora- 
tion should not be blamed for in- 
dividual transgressions. What is 
the public but a greater aggrega- 
tion of individuals who lke their 
individuality recognized? 

The corporation whose employees 
consistently practice the Art of 
Conciliation when coming in con- 
tact with its patrons will realize 
some day that, having pleased the 
individuals, it has finally won the 


haps both classes of men have much desired confidence of the 

stopped too soon, forinacomplaint public. 

or controversy, the real attitude A.G.A. Monthly. 
EF 1 — Fc — 


; Instrument Don'ts 


“A HE following series of 
“Don'ts” compiled “from 
an old bulletin issued by 
the Keystone Instrument 

Company, suggests some import- 

ant precautions to be observed in 

the handling and use of switch- 
board These. = may 
well be read in conjunction with 


instruments. 


Mr. Borden’s article in the March 
issue of the Hydro Bulletin. 

DON’T mount instruments 8 feet 
above the floor line and expect to 
be able to read them unless you are 
prepared to furnish switchboard 
attendants 8 feet high. Eight-foot 
attendants are scarce and expen- 
Sive. 


THE BULLETIN 


179 


TETTTTTTTTTTETOTEUTOTSUOOUHOOVOEROTOUOROERETUEDODIOTVOVIOTUONODIOEVONV ECV OVO ONIETOOV OO UOVOONOTUONOOVOEVOTVSNVEDIEVO STU OTREVENDOOOODODTODVOOUSTVOOOTNOTOOVEOUOTSIUOUTRN TA TOOTO OOO NTO TMTIONOESTOONOOUOTOUTUDTEODO UE TD ET 


DON’T place an instrument on 
top of an excited dynamo or motor. 
You will find a strong attachment 
between them and the instrument 
will resent the rupture of relations 
and become erratic in its perform- 
ance. Instruments are very human 
in his’ respect. 

DONT attempt to. club, an) in- 
strument into subjection. Modern 
instruments can be depended upon 
to indicate without the necessity of 
external persuasion. 

DON’T mount instruments top- 
side down unless you are prepared 
to stand on your head when taking 
readings. This upside-down  busi- 
ness is liable to produce internal 
disorders. 


DON’T drop an instrument and 
=tuen tell the maker you didn’t. He 
may not know as much as you, but 
he knows a little. Possibly you 
dont care for his opinion, but a 
good opinion never did anyone any 
Hatin honesty wpays,.even if it 1s 
expensive. 


DON’T overload an instrument 
and expect it to submit without 
protest. Every instrument has a 
pointer which shows its load limit. 
What a pity:that some men are 
not similarly equipped! 

DON’T be afraid to tell an in- 
strument-maker what you want to 
measure and how you would like to 
do it. His suggestions may save 
you money, and will certainly lead 
to a better mutual understanding. 


DON’T break the seals of an in- 
strument just to see the wheels go 


‘round, and then expect the maker > 


to assume responsibility for its per- 
formance. Seals are provided not 


only to protect the maker but also 
TON protec the User: 


DON’T set up a switchboard so 
it can vibrate continuously and ex- 
pect the instruments to stand for it. 
Vibration causes friction, friction 
causes heat and heat causes a dis- 
inclination for steady, accurate 
work. 

DON’T ship a switchboard with 
instruments attached. If you have 
ever tried travelling in a freight car 
on a marble couch you will under- 
stand why. A small amount of 
paper and excelsior with a berth in 
an express car saves most of the 
tiring effects of travel. 


DON Tehisel7outeholess in the 
switchboard or rivet up the frame 
after the instruments are attached. 
If you do, you are almost certain 
to pierce a few jewels. 


DON’T make a loop of your bus 
bars or risers and then mount an 
instrument within that. loop. The 
field set up by such a loop worries 
an instrument and disturbs its 
natural truthfulness. 

DON’T be careless. Jewels and 
pivots are essential parts of instru- 
ments and should be treated. with 
some care and respect. Note the 
packing advice which accompanies 
each instrument. It is the result of 
experience and is worthy of consj- 
deration, | lhe» vemployinent. ol ta 
reasqnable + amount of care in 
mounting, connecting, handling and 
shipping instruments will pay you 
Devel asks @A5 a epopiularead= 
vertiser says, “A ‘trial will con- 
Vee. 

DON’T forget to connect an in- 
strument into. circuit, and then 
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claim it will not read. Connec- 
tions should be made by means of 
the binding posts which are pro- 


vided for that particular purpose. 


DON’T connect a shunted type of 
ammeter in circuit without the 
proper shunt. The instrument re- 
quires a drop, but a drop too much 
may be injurious. 


DON’T attempt to read an in- 
strument merely by the distance of 
the pointer from zero. All self- 
respecting instrumefts. are ypro- 
vided with scales and numbered di- 
visions. It is considered good prac- 
tice to make tise-o1 dhesscases. 


DON’T try to polish a plated in- 
strument case with sand soap or 
emery unless you are hunting a 
daily job. Plated surfaces are lac- 
quered just to save you the trouble 
of polishing. 


DON’T blame the 
because your plant does not work 


instruments 


satisfactorily. The instruments are 
intended to indicate trouble, not to 
remove. it; The moralas- Wook or 
the trouble and the instruments 
will tell you when you have found 
and remedied it. 


DON’T allow contacts to become 
loose, dirty or greasy. Clean them 
thoroughly at the start and set 
them up tight. This will save a lot 
of trouble. 


DON'T get mad. “bhereais 
thing personal in this. It is simply 
a brief list of our trouble with the 
other téllow.-. 11s) perchancemyen 
have been guilty on one or more 
counts, take our reminder as good 
naturedly as we have intended it. 
Remember there. are a lotsoimyvan 
and only one of us. We need you 
all the time and you need us occa- 
sionally, so why not meet together 
and discuss our mutual interests, 
without losing our respective dis- 
positions. 


Ho- 


It PF" — 1 FF — 


Super-Experience 
By MARIUS LOGAN. 


P to a few moons ago we 
tightened the tickler coup- 
ling and fed the juice back 
to the grid for a re-supply 
of vitamines. If we shoved the 
old coil too far the juice fermented 
and the jazz got groggy. 

One night our old friend Arm- 
strong took a look at the sensit- 


izing circuit and commenced to 


show signs of extreme agitation. 
radio 


Three nights later a store 


was minus a 1250 and a 1500 honey- 
comb coil. So much for the history 
of things. 

Personally we weren’t stuck on 
this new do-dinkus, but we were 
inquisitive enough to try and find 
out what lay beyond the 60° coup- 
ling on our tickler, so we decided 
to give it a trial. After much ar- 


gument, the one-tube type was 
chosen. Since only one tube was 


available, the argument was un- 


THE BULLETIN 


181 


MM 


necessary, but we are men of the- 
ory and very seldom delve into the 
Spractical sides, of itadio.. Tio: be 
truthful, excellent results have 
been obtained in our “laboratory” 
without a single piece of apparatus 
—aside from two “mouth pieces.” 


Well, to resume, with one tube, 
eight condensets, two pairs of 
phones, a variocoupler, an induct- 
ance wound on a whiskey bottle; 


MOeveteo.O. for the “BY and a 
pound of bell wire, we made a 
beautiful puzzle worthy of 


Hinstein s: ‘mentality. “Bach using 
two hands and a foot, we proceeded 
to tune. Changes of inductance and 
Capacity ate*one 2end of “the table 
weremrelayed toethe other end-by 
wireless, where corresponding 
changes manifested themselves. 


The results were tremendous— 
the silence appalling. After five 
hours of tinkering we discovered 
that our oscillatory circuit was 
shorted. The short was discontin- 
ued. Lord, what a mistake! The 
variation frequency made itself 
evident somewhere between four 
and five thousand. Many hand- 
shakes. Seven hours later the four 
to five thousand started to take 
enect lie) mental..complex, was 
ghastly. Squealing, squealing 
everywhere, but not a single sig. 


The family had already left. We 
We shut the hell- 
icine O11, (Lher variation -ire- 
quency continued; life seemed hope- 
less. Bloomingdales loomed through 
the horror until I—I had the brains 
to start reading Coue’s auto-sug- 
gestion. I formed a_ philosophy. 


were going fast. 


The now tottering brain of my 
compatriot was saved by my re- 
peating—second by second in every 
way the variation frequency is get- 
ting lesser, and: lesser, (Lo! it) dis- 
appeared. 


Five coffees and a cheese sand- 
Michelater wer tesained ‘our nerve: 
*The “super” duly started 
perec’ing again. This time we raised 
the variation frequency to “about 
that 


Was 


After many struggles and knob 
turnings, something commenced to 
buzz, howl and squeal. “What do 
you suppose that is?” said my com- 
patriot. Vil bite, saidl.. (Whats 
Moe VWellh voudabe: surpriseda. Lt 
was station XYZ as sure as blazes. 
The Hicktown Symphony Orches- 
tawas playing) Carty me Back 
to Old Virginney,” accompanied by 
the, carrier wave... “oacre jblue,. 1 
worked. 


After the first “howling”. success 
the process of elimination took 
place. Slowly but surely condensers 
evaporated, and incidentally the 
necessity of using our feet. With 
éach piece of apparatus discarded 
the results were better, which goes 
to prove that simplicity is the key- 
note of efficiency—even with the 
= & jhoteien 


When the aerial and ground were 
done away with, it was feared that 
we might end up with a “super” 
consisting of nothing but two 
crossed wires, obtaining the super- 
effect of course from the thermal 
action. 1 
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The super as is and as was are 
two different aninials. With but 
two condensers, a variometer and 
the soup coils, the old broadcasters 
came in like a ton of C.W. trans- 
formers. With expressions of con- 


tentment we sit two rooms up from 


“lab” and listen oO the lates: 
dope on how to grow a golf links 
or some other appropriate subject. 
Heaven may be found down on 200. 
As ‘Lineoln - said). “Don t= 1eeneat 
hell!” 


the 


—Radio News. 


* 
1 nn 


Another Story-Teller 


Him we’ve had with us for ages, .. 


(Great his name on_hist’ry’s 
pages), 

He’s the man who always fibs 
about) ithe, Size of fish’ he’s 
caught ! 


And the golfer who'll embellish 

Tales about his play with relish, 
Well, I think we’re all acquainted 
with that chappie, are we not? 


Now these two they havea brother, 
And he’s worse than any other, 
So much so you'd dearly love to 


drop him off some awful 
height ! 

He’s the chap who goes round tell- 
ing— 

With a head that’s plainly swell- 
ing— 


How he managed to get Sweden 
on his radio last night! 


“Oh, [’'m feeling pretty perky, 
Heard last night as far as Turkey.” 
Oh, the smugness of the fellow, 
and the casual way he said it! 
Yet you know as sure as dying 
That the silly beggar’s lying, 
That he never listened in on any 
place beyond: Port Credit! 


Oft his set was made from laces, 
Carpet tacks and packing cases, 
Bits of this and bits of that and 


odds and ends from every- 
where! 

None the less, with great aplomb, 
he 


Will inform you, from Miami 
He just got a message clear as 
any that he got elsewhere! 


—The Evening Telegram. 


et toe Lo 
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Emergency Communication by Guided 


Radio Telephone 
By F. K. D’ALTON. 


Assistant Laboratory Engineer, H. E. P. C. of Ontario. 


RELIABLE, “method ‘of 
communication of intellt- 
gence is one essential in 
any operation where two 
or more persons are participating. 
When these. parties are “within 
hearing distance or within sight of 
each other, the human senses will 
serve to dispatch and receive mes- 
sages, by voice or visual signal re- 
spectively; but when the persons 
co-operating are widely separated, 
a long distance system of commu- 
nication must be adopted. 

‘Dhe more wrgent) the, messages, 
the more reliable must be the sys- 
tem of communication. It will be 
realized that a power transmission 
system, owhich. depends: *tor its 
smooth operation upon the mess- 
ages sent from station to station, 
must have a dependable method of 
sending and receiving these mess- 
ages. The physical telephone is 


satisfactory until interrupted by 
induction, an open circuit or other 
troubles in the lines, at which time 
some other method must be used. 
For communication under such 
conditions, which may call 
homer men ey » Communication 
radio equipment has been installed 
in the generating and transformer 


we 


stations of many power systems. 

In the following paragraphs we 
shall compare briefly the methods 
of communication by radio withthe 
land line systems and also give a 
description of the guided radio 
equipment recently installed for 
emergency use on the Niagara Sys- 
tem of the Commission. 


Rapio vs. WIRE SYSTEMS. 


It will be remembered that one 
of the earlier methods for commu- 
nicating at a distance was the land 
telegraph, signalling being accom- 
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plished by means of a code. To be 
familiar with the codes then used 


required special training on the 
part of all operators, but this 
tended to secrecy as untrained 


persons could not interpret the 
signals. When the telegraph was 
followed by the telephone, special 
training was unnecessary, and the 
development of communication 
systems advanced rapidly. 


These systems, however, require 
that a continuous metallic connec- 
tion between the stations be main- 
tained at all times: the equipment 
becomes inoperative immediately 
the circuit is opened at amy pornt. 


The radio telegraph and radio 
telephone have now followed the 
land wire systems of communica- 
tion and exhibit several advantages 
and a few disadvantages in com- 
parison with the latter. For ex- 
ample, radio systems do not require 
metallic connection between trans- 
mitter and receiver and, therefore, 
are not affected’ by open circuits 
developing in lines, They are not 
secret Svstems, vhowever. asi call 
messages sent may be received by 
any person who cares to tune to 
the radiated waves. On the other 
hand, the land system may be con- 
sidered secret, messages being de- 
livered to the parties desired with 
only a few opportunities for others 
LOnMeteiy 


For the broadcasting of informa- 
tion, the radio 
ideal. 


system is almost 
Such systems, however, are 
affected by weather conditions and 
at certain times cannot be 
with certainty of the 

reaching their destination. 


used 
messages 


~cation 


Rapio METHODS. 


Radio, considered as a method of 
communication by means of elec- 
tric currents ot high Trequenty, 
may be used in three ways,— 


(1) Straight Radio—where the 
energy is radiated from an aerial 
wire and is propagated through the 
ether in all directions, being receiv- 
able at any point within the range 
of the equipment. 


(2) Guided Radio—where the 
energy is radiated from an aerial in 
the proximity of a power transmis- 
sion line, a large part of this en- 
ergy being absorbed by the line, 
conducted along the line and finally 
re-radiated. Another aerial near 
the line will collect some of the en- 


ergy and lead it to an ordinary 
radio, receiver. 
(3). Carrier-ctttrent “= conimuni- 


where the high frequency 
output ofa radio, transmittemes 
passed through small. condensers 
to telephone lines, and along these 
lines to a radio receiver at the dis- 
tant end. 


The energy required for commu- 
nication over a given distance by 
any of the methods in which radio 
frequency energy is used is much 
greater thaivthat requivedoun we 
land line systems. If the radio 
waves be guided by a power line, 
however, the energy required per 
mile is less than in straight radio 
communication and the secrecy of 
the system is greater as there is 
not as much free radiation of en- 


ergy. To cover a given distance by 
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guided radio, equipment of compa- 
ratively low power may be used 
Witteweroater sassurance ol, the 
message being received correctly 
than by straight radio. This sys- 
tem is independent of all telephone 
lines -and, we believe, is operative 
even if all power lines be fallen 
down. We have not yet had occa- 
sion to operate under this condi- 
tion, however, and therefore are 
not certain how the signal strength 
would compare with that obtained 
under normal operation with all 
lines an’ service: 


DEVELOPMENT OF GUIDED Rapio 
EQUIPMENT. 


Oneaccountor thevhioher ‘etf- 
ciency of the guided radio system 
and in order to provide a means 
of communication which would be 
independent of the land telephone 


the Commission decided to 
install suitable guided radio tele- 
phone equipment at all high tension 
LCANSIOTMer  testations = ton. “the 
Niagara System, and thus to make 
use of the 110,000 volt power lines 
for communication as well as for 
power 


lines, 


These radio 
telephone sets were to be transfer- 
able to the physical telephone lines 
so that alternative channels would 
be available and communication 
would (be “fairly sure in” thé event 
OF trouble-on- either the power or 
the (telephones lines, or-even ini ‘cgse 
of interruptions on both systems. 

The development and installation 
of this equipment was undertaken 
by the Laboratories and consider- 
able development work has been 
done in order to bring the equip- 
ment to the state of highest effi- 
ciency. 


transmission. 


Iga Ie 


Front View 


Two Tube Radio Telephone Transmitter. 
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ah ee) 


Rear and Internal View—Two Tube 
Radtophone Transmitter. 


(a) Aerials. 

The aerials at‘all Stations tiave 
been erected between the steel 
towers which support the power 


lines. At many stations the ground 
wire above the power lines has 
been insulated and “usedsas “an 


aerial;(at other stationssinesaenia: 
wires have been strung below the 
power lines. 

of our aerialsisate, Of the 
inverted "LL type running oeone 
direction only but able to commu- 
nicate in both others 
are the “l"’ design. andurun an=both 
directions from the stations. 

We have experimented with both 
long and short aerials and have 
found that a “T” aerial of one con- 
ductor approximately 900 ft. and 
located about ten ft. above the 
power lines gives the most satis- 
factory, consistent results. 

For grounding our sets connec- 


Some 


directions, 


tion is made to the ground bus of 
the transformer station. 


(6) Transmitters. 


We have two types of trans- 
mittersin operation on our Niagara 
System. . 

In Tour ol these, transmitters a 
constant current method of modu- 
lation is used, whereas in the re- 
maining eleven transmitters the 
voice frequency voltages are ap- 
plied* directly Mowthe. orid fois the 
generating tube. : 

The front and rear inside views 
of one of the transmitters of the 
former type vare civyen ingbies. 1 
and 2 respectively. Two power 
tubes are used in each transmitter 
and these together with necessary 
control rheostats and the noise 
filter are contained in one cabinet. 
The inductance coils, by means of 
which adjustment for wave length 


THE BULLETIN 


187 


TCA ECO ce 


is accomplished, are in a separate 
cabinet. 


Fie. 3*eives a front. view of one 
of the transmitters using grid con- 
trol. This transmitter has only 
one power tube and is quite simple 
in operation but is much more cri- 
tical’ in) adjustment than, the first 
type described. The wiring of this 
type of transmitter is shown in 
Fig. 4, the noise filter being shown 
as separate since it is not contained 
in the main transmitter cabinet but 
is in a small cabinet by itself. 


(c) Recetvers. 

Our receivers also are of the type 
used for straight radio communica- 
tion. Two three-element vacuum 
iubes are used, one for detection 
and the other for audio frequency 
amplification. 

Figs. 5 and 6 respectively show 
the front and rear internal views 
of these receivers, the latter show- 
ing the tubes, amplifying trans- 
former, honeycomb inductance 
and variable condensers in 
thelm relative positions « Pig. 37 1s 


coils 


Big 29: 


Single. Tube Radiophone Transmitter. 
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Internal Connections—Single Tube Radiophone 
Transmitter and Audio Frequency Filter. 


labs ort 
Standard Radio Receivers. 
Niagara System. 


Front View 
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Rig 0: 


Rear and Internal View— 
Standard Radio Receivers. 


the wiring diagram. 

These: receivers ‘have “been de- 
signed to give the highest effi- 
ciency of reception at the one wave 
length on which all of our guided 
wave stations operate, namely, 
15/0 “meters. Within their range, 
however, they include the wave 
length of 2,500 meters on which 
time signals are sent from _ the 
United States’ Weather Bureau 
through the . spark transmitting 
station at Arlington, Va. Each sta- 
Homereceives. these inde- 
pendently of all other transformer 
stations on the system, and thus 
Cacuenacainexcellent means for the 
checking and adjustment of the 
station chronometer. 


signals 


(2d) Operation. 

Each installation consists of a 
suitable guided wave aerial, one 
transmitter and one receiver, with 


high voltage gen- 
erator, ‘storage. battery, switches 
and. othem  sparts) ‘connected: - ds 
shown in Fig. 8. These connections 
are practically the same whichever 
type of transmitter be used. 


the) necessary 


Three switches are _ provided, 
namely :— 

No. 1. To ground the aerial when 
not in use. 

Now2.. Lo: #selece a between 
and telephone lines for operation. 
Oe le “ transmit-receive ” 


switch. 


aerial 


In starting a test or conversa- 
tion, the operator closes switch 
No. 2 on one side or the other— 
which side depending upon whether 
he is to use the aerial or the tele- 
phone lines. When he is using the 
aerial, he also opens switch No. 1. 
He then throws switch No. 3 to the 
left, tunes and listens; or to the 
right and speaks. In carrying on 
conversation switch No. 3 is alter- 
nately thrown to the right and to 
the left. When the communication 
is finished, switch No. 1 is closed 
andes witches NOs eandr NOs so are 
left ‘open. 


INTERRUPTION OF POWER SUPPLY. 


Since this radio equipment is 
installed for use in cases of emer- 
gency—tor instance, while there is 
a power interruption—it is essen- 
tial that the sets be not dependent 
upon the alternating current sup- 
ply: they must be run from a 
source Of power which is not sub- 
ject to interruptions. Storage 
batteries are therefore used for 
driving the high voltage generators 
as well as for lighting the fila- 
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Wiring Diagram—Standard Radio Receiver, 


ments of the power tubes. 

Where a transformer station 1s 
equipped with a 110 volt storage 
battery, we obtain the high volt- 
ave for athe’ tplate’ <circuit ior. the 
transmitters by means of a motor 
generator set, the motor of which 
operates directly from ‘the battery, 
the separately excited generator 
giving from 400—1000 volts. Such 
motor generator sets are in use at 
Niagara, Toronto, Dundas, London, 
Kent, Stratiord: Preston 
and Cooksville. 


Essex, 


At several of our stations, how- 
ever, we have not 110 volt storage 
batteries and to obtain the high 
voltage, we use a small dynamotor 
driven from the transmitter fila- 
ment battery. In all of these eases 
we use rectifiers for charging the 
batteries. The following stations are 
operated in this way,—St. Thomas, 
St. Mary’s, \ Kitchener) SG@weip 
Woodstock and Brant. Whichever 
type of machine is installed, how- 
ever, our standard connections, Fig. 
8, take care of its operation. 
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Connections—Single Tube Transmitter and Standard Receiver. 


Power or Electrical Appliances Recommended Size. 


RANGE AND SENSITIVITY OF 
EQUIPMENT. 


The output power rating of our 
transmitters is about five watts, 
and our receivers have only one 
stage of audio frequency amplifi- 
cation. For straight radio commu- 
nication on this wave length we 
would expect the range on a sum- 
mer day to be about six miles. With 
tiiese sets, nowever, operating on 
the guided radio aerials, we have 
reached a ‘distance of “195 miles 
Over our power lines in daylight. 

It should not be thought that sa- 
tisfactory communication could be 
established regularly over this dis- 
tance as the weather conditions 


affect guided radio systems in 
much the same manner as straight 
radio communication, and _ this 
maximum obtained under 
quite favorable circumstances. 

Oug trance, weuld= (ber “much 
greater than this were it not that 
a very large absorption of power 
takes place when an attempt is 
made to pass a transformer station. 
The condenser bushings of the high 
tension oil switches apparently 
form an effective ground for radio 
frequency currents and we believe 
that the energy is lost by being led 
to ground through these condens- 
ers. Where a transformer station 
taps onto a line, much the same 


Was 
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effect is noticed. 

In communicating between ad- 
jacent stations on any part of the 
system, however, a very high de- 
obtained. 
re- 


gree OL Sensitivity is 
Whispered messages may be 
ceived over the unbroken and un- 
tapped sections of the transmission 
line, as for example,—from Dundas 
to Toronto, Niagara, Guelph or 
Brant Stations,—distances varying 
from twenty-five to fifty miles. 

When used on the physical tele- 
phone lines, the speech 15 ¢clearer 
and much louder than with the or- 
dinary telephone. The radio sets 
are not then as much affected by 
the various noises to which tele- 
phone lines are subject. 


INTERFERENCE. 
We) do*® experience pray -cemain 
amount of interference, however, 


when operating on the aerials. Our 
aerials are close to power lines, and 
the charging of arresters, flashing 
of insulators, or any discharges in 
transformers, motors, or other 
equipment connected either directly 
to the high tension lines or to the 
low distribution system 
from the transformers connected to 
these lines, seriously interfere with 
the operation of the radio equip- 
ment. This is to be expected since 
the surges caused by such flashing 
are of much the same nature as 
the radio waves which the 
ceivers are designed to detect. 

High voltages are induced on all 
guided wave aerials, due to their 
proximity to the high tension lines, 
but as the frequency of these volt- 
ages is 25 cycles per second and 
therefore below the range of au- 


tension 


Te 


dibility, we do not experience much 
interference from this ‘source. The 
charges are drained to ground 
through a honey comb coil having 
a long natural wave length. 

At times considerable static in- 
terference, similar to that known 
as. “sumimer..static on (straint 
radio equipment, is found in the re- 
ceivers. The coupling of the in- 
ducéance coils is then “loosened, 
and though not completely pre- 
vented, the interference is much 
reduced, permitting messages to be 
received with certainty. 


CONCLUSIONS. 


Guided radio communication 1s 
now being given a thorough test on 
the Niagara System and the equip- 
ment installed has fulfilled all re- 
quirements =in several” cacecemra 
power and telephone line interrup- 
tions On various parts of the sys- 
tem. 

A means of calling an operator 
to the radio set would be a desir- 
able addition but in order to have 


a sufficiently sensitive calling sys- 


a number of tubes must be 
kept burning continuously in each 
receiver. The maintenance of the 
equipment would thus be consider- 
ably higher and more attention 
would be necessary in the charging 
of batteries and replacement of 
tubes. | 

The installation of high power 
straight radio equipment is con- 
templated at several of the more 
important transformer stations to 
provide a means of broadcasting 
messages to stations as another 
system of emergency communica- 
tion, 


tem, 
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Central Ontario System 


A severe thunderstorm accom- 
panied by extremely heavy rainfall 
occurred on June 5th., when the 
generators at Healey Falls station 
and Auburn station were damaged. 
hesmolonacenetator sets: Operat- 
ing the Peterborough Radial Rail- 
way were also put out of service 


for several hours. 
kok 


Contracts for a supply of service 
to Warkworth have been executed. 
Sufficient contracts have been ob- 
tained to ensure successful opera- 
tion. | 

Set seh Gk 

The several factories operated by 
the Dominion Canners are increas- 
ing their installation. 


sori" Lak 


Extensive improvements to the 
local distribution system in Tweed 
are under consideration. 


*k > * 


Eugenia System 


On May 30th., representatives of 
the Municipal Engineering, Operat- 
ing and Auditing Departments, met 
by appointment the representatives 
of the municipalities making up 
(jer Hucenia System at Owen 
Sound. There were about seventy- 
five representatives present and an 


News {TEM 


excellent luncheon was provided by 
the Owen Sound Commission, after 
which the representatives of the 
Commission explained in detail the 
factors entering into the operation 
of the System and the financial re- 
sults in each municipality during 
1922, as well as the proposal to’ in- 
stall an additional pipe line at the 
EKugenia Development and install a 
tie line to the Niagara System with 
the necessary frequency changing 
equipment to enable the Commis- 
sion to meet the constantly in- 

demand on the 
System and operate the Eugenia 
plant with maximum capacity on a 
peak load basis. The meeting was 
harmonious and the municipal re- 
presentatives well pleased with the 
result; of Operation ~and~ enthusi- 
astic as to the future. Resolutions 
were unanimously passed, approv- 
ing of the manner in which the 
Commission had operated the Sys- 
tem in the past and of the plans 
proposed for increasing the supply 
of power in the future, and a vote 
of thanks was passed to the re- 
presentatives of the Commission 
for the explanations in regard to 
financial operation and to. the 
operators of the System for the 
Tanner ile which wie: supply cot 
power had been kept available dur- 
ing the long trying period of low 
water supply. 


creasing power 
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Niagara System 


Work is now proceeding in con- 
nection with the changing of in- 
sulators on the Stratford to Gode- 
rich 26,000 volt line. The new type 
of insulator is much superior to the 
type being replaced. 

oe aes: 

The 26,000 volt circuit supplying 
Palmerston is being carried back 
to the Stratford High Tension Sta- 
tion in order to give better operat- 
ing conditions. 

ete We Vee 


An automatic telephone system 
is being installed at Niagara Falls 


connecting all generating and 
transforming stations. The con- 
nections between stations are 
underground. 

Se ne 


The following changes have been 
completed foreate thes present wine 
are under way, in connection with 
the Commission’s 110,000 volt sta- 
tions. 

Plans are being prepared for the 
construction of a new high tension 
station in the north-west part of 
the City of Toronto, at which two 
banks of outdoor type transformers 
will be installed, each having a cap- 
acity of 15,000 kv-a. 


The transformer capacity at the 
Davenport terminal station (form- 
erly .of the Toronto Power Com- 
pany) is being increased by two 
outdoor banks of 15,000 kv-a. each. 

The capacity of the Commission’s 
Strachan Avenue transformer sta- 
tion in Toronto is being increased 
by one bank of outdoor type trans- 


formers of 15,000 kv-a. capacity. 
New high tension breakers have 
been installed on the two incoming 
lines at Strachan Avenue Station. 


Two banks each having a cap- 
acity of 15,000 kv-a. have been in- 
stalled in the Commission’s Essex 
transtormer Station. 2 auhese two 
banks replace the original bank of 
3-2500. kv-a. transformers. 


A second bank, consisting of 3- 
1250 kv-a. transtormers, has 1e- 
cently been installed in the Strat- 
ford transformer station. 


AY Danks of ) L250 2kv—ae 
formers at Woodstock transformer 
station has recently been replaced 
by transformers having a capacity 


OF 2500 ckv-ai teach, 
Parts: ot “the new, [5;000Rky-a. 


generator replacing one of those 
destroyed at the time of the acci- 
dent to the Ontario Power Co. 
planty in? yilaye stoZ2 been 
shipped, and it is expected that this 
machine will be in operation dur- 
ine the Pall ot the present yeas: 


trans- 


have 


Work is proceeding with exten- 
sions to the Queenston generating 
station to accommodate the first of 
the three additional units now on 
order. lts @xpected’ thepiunciaa: 
will be in operation by the end of 
the presentiyvear: 


Arrangements have been made to 
construct, during the present year, 
a tie line between the Niagara and 
Eugenia Systems. The tie-in will 
be made by constructing a line 
from Harriston to Mount Forest. 
The telephone lines of the Niagara 
and Eugenia Systems will also be 
connected at this point. 
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A request has been received from 
the Village of Jarvis for rates for 
power service, and it is expected 
that power will be supplied to this 
Municipality during the present 


year. 
* xk * 


Severn System 


On Friday evening, May 25th., 
representatives of the Municipal 
Engineering and Auditing Depart- 
ments of the Commission, met the 
Hydro Commissions and Members 
of the Councils of the Municipalt- 
of Alliston, Tottenham and 
Beeton, in the Council Chamber of 
the last municipality, to discuss the 
operation of the Hydro Systems in 
these municipalities, and ways and 
means for increasing the load and 
extending the use of the service. 
The meeting was a most harmon- 
ious one, with the best of spirit and 
optimism. It is proposed to put on 
a campaign for new business. There 
are a large number of unwired 
Hotsesm Fitime this district. and. the 
municipalities propose to assist in 
financing the cost of wiring and in- 
stalling ranges by carrying the 
greater portion of the expense on 
the deferred payment plan, and ar- 
rangements to do this are now be- 
ing completed. 


ties 


K * 3K 
St. Lawrence System 


A valuation of the Distribution 
System of the Hawkesbury Elec- 
tric Light and Power Company, 
Limited, in the Town of Hawkes- 
bury is to besubmitted tothe Muni- 
cipality of Hawkesbury in connec- 
tion with the recent request from 


this Municipality for estimates on 
the. .supply of 1000 to 2000 H.-P. 
frome thie ot. Lawrence System: 
ee PREV E 
A request has been received from 
the Council of Finch Township for 
estimates on the cost of service to 
rural residents in the Township, 
Andwalsoutoe have -anrepresentative 
attend public meetings to give in- 
formation on the distribution of 
power in rural districts. 
a 
Additional extensions are being 
constructed to supply additional 
rural consumers in Willamstown 
Andee SOUthe al ancasteie ete tire 
Martintown Rural Power District. 


ok 5 *K 


Rideau System 

Certain improvements to the 
storage dams on the Mississippi 
River are now being undertaken by 
the Mississippi River Improvement 
Company. Partial -reconstruction 
of the dam at Cross Lake will allow 
ior more efficient drainage of, tins 
lake. Legislation is being sought 
for a permanent dam on the Mazi- 
naw Lake, and in the meantime a 
temporary dam is to be erected. In 
view of the increasing load on the 
Rideau System, it is vital that these 
improvements be carried through 
without delay. 

CS ae 

The Grenville Crushed Rock 
Company is now in full operation, 
and is taking its full load of about 
600 h.p. 

ee aa 

An additional load in Kemptville 
has been contracted for by the 
Dominion Tile Company. 
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prompt and efficient service or delivery. 
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The Association of Municipal 


Electrical Utilities held another Con- 
vention, reports of which are to he 
found in this issue. All previous 
summer conventions have been held 
at Niagara Falls, which gave ‘the 
delegates an opportunity of viewing 
the Queenston-Chippawa develop- 
ment during its construction. This 
work having been finally placed in 


operation, it was ‘thought fitting to 
have a change of scene, and accor- 
dingly the Association availed itself 
of an invitation, from the town of 
Orillia to hold this summer’s con- 
vention there. | 

The town of Orillia holds the dis- 
tinction of being a pioneer in the 
generation and transmission of hy- 
dro-electrical energy under munici- 
pal control, and it was therefore 
quite fitting that the Association 
should hold its convention there. 
The day spent in visiting the gen- 
erating plant, in spite of the fact 
that the weather was not the most 
desirable for boat travelling, was 
a most agreeable event, and every- 
one was most favorably impressed. 

One cannot say anything else than 
that the convention was most suc- 
cessful, and that during the three 
days there were no dull moments. 
The Orillia Water, Light & Power 
Commission and especially its Sec- 
retary, Mr. F. Gover, and Engineer 
Re figs Station Were Miticinorine thelr 
efforts and cannot be given anything 
but the highest praise for the man- 
ner in which the plans for enter- 


tainment were taken care of. 
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The President's Address 


By A. T. HICKS 


WANT to thank you for the 
honor conferred upon me by 
the election to the 
of President. Since we have come 
the 


warm fellowship which inspires the 


position 


here we have experienced 
members and which seems to have 


flourished at its best here in Orillia. 


I believe that we are out to have 
a great convention. I trust that we 
will at all times throughout | the 
several sessions keep in mind the 
responsibility we owe the Commit- 
tees in preparing such a fine pro- 
gram. The program has been pre- 
pared with great care and with 
the earnest purpose of providing 
sufficient time for all needful dis- 
cussion and of’ making this great 
gathering a source of mutual help 


and lasting inspiration. 


May I here pay tribute to the 
loyalty, faith and unselfish—yes, in 
many instances, sacrificing—service 
of the hie daa 
Beck and chief engineer, F. A. Gaby 
of the Hydro-Electric Power Com- 
mission of Ontario. 


charriman sco. 


It is inspira- 
tion to have a part in its adminis- 
tration, because wherever one looks 


in the progress of electricity he is 


met with the vision of practical men 
giving practical service to the ideal 


of more efficient service. 


Few have earned such an 


en- 
during place in the esteem and af- 
fection of the members as the man 
who from the beginning of the as- 
sociation has been its secretary. We 
will never know our debt to S. R. A. 
Clement. 


We have attempted in the pre- 
paration for this convention to limit 
the number of papers presented, in 
the hope, and expecting, that more 
time and consideration will be giv- 
en to the discussion, and we trust 
the members will take advantage of 
the opportunity. 


Before we start, I want to make 
a personal appeal,—I want to ap- 
peal for prompt attendance after 
the opening of our sessions and for 
constant and faithful 


We can-make this 


attendance. 
convention a 
great success if we are here on time 
and stay through the ‘sessions. I 
appeal to you for your support in 
this regard, because it will make for 
the easy handling of the Conven- 
tion and assure that we get the best 
possible results. 
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Transformer Designing 
By C. W. BAKER 


Chief Engineer, Packard Electric Co. Limited, St. Catharines. © 


ESIGNING (a transformer 
has been likened to making 
Deimp: of putty into 
perfectly round  ball:— 

pressing in.a. bump at one_ side 
causes some other portion to bulge 
Olt onitaisesvithivd “tratstomuen 
design; if we put in more copper 
to reduce the copper loss, -the 
length of the magnetic circuit will 
be increased in order to surround 
the greater amount of copper— 
costs for copper and iron go up— 
core loss goes up, exciting current 
goes. up, and probably the react- 
ance will be altered, and, of course, 
the efficiencies are changed and 
possibly the transformer will no 
longer; fit into- the tank that the 
designer intended to use. 


aR: METHOD’ OF 


“* EXPERIENCE 
DESIGN 


Nearly all transformer designs 
are made by what we might call 
the “Experience Method”—that is 
—the designer by virtue of his ex- 
perience visualizes the approximate 
dimensions of the transformer 
which will meet the capacity and 
guarantees under consideration. - 

We may start almost anywhere. 
Let us choose say the mould di- 
mensions as a starting point. The 
insulation and assembly allowances 
will. determine the cross-section of 
the core within the coil. 


From: this-core area, the fre- 
quency, and the chosen magnetic 
density, is determined the volts per 
turn, and, of course, the number of 
turns in the high voltage and low 
voltage windings. 


The allowable current density in 
the copper determines the size of 
the high voltage and low voltage 
conductors. The designer then ar- 
ranges them on the mould with ap- 
propriate insulation, cooling duct 
and winding allowances. He may 
then determine the lengths, resist- 
ances and weights of copper re- 
quired for the windings: . also the 
copper loss. 


The coil dimensions and appro- 
priate insulation and clearance al- 
lowances determine the size of the 
“window” or “opening” in the core. 
The chosen magnetic density in the 
yoke determines its sectional area 
and he can now determine. the 
weight of core:—core loss and ex- 
citing current ; also the efficiencies; 
reactance and regulation. 


ietheesuarantees are all met and 
he has not spent too much money 
for copper and iron, he may. pro- 
ceed to design the end frames, 
lead supports, tank and bushings. 


If he has fallen outside any of the 
guarantees, he must press in the 
design at this point, letting. it 
bulge out at ‘some. other” point 
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where he has the best margin be- 
tween the performance and the 
guarantees. 


SysTemMaATIc MeEtuHops oF DESIGN 


These methods of design are 
based on equations corelating the 
effects that a change in any dimen- 
sion will have on the other dimen- 
sions and properties of the trans- 
former. They start with the cur- 
rent densities in the windings, in- 
sulation allowances, magnetic den- 
sity in the portion of the core with- 
in the coils, the estimated cost per 
pound of copper and iron in the 
transformer, including the labor to 
put it there’ and the “amount .o1 
waste material. This purports to 
give the cheapest design for the 
conditions chosen at the start, i.e. 
given current densities, magnetic 
densities, etc. They are excellent 
for estimating purposes or for a 
first design where there is no re- 
ference design available that is 
somewhat similar to the trans- 
former desired. 

These systems consider the 
transformer from the point of view 
of coils, core and insulation, but 
pay little or no attention to the 
effect on the cost of tank, fittings 
and oil required. 


GENERAL CONSIDERATION 


In general, a tall slim tank is less 
expensive, transformer and all con- 
sidered, than a tank of more nearly 
cubical dimensions, since for the 
same contained volume a much 
larger tank surface is exposed to 
the air. Here the designer bal- 


ances his saving in cost of tank 
and oil against a possible increase 
in the cost of the transformer. 


In general, a single conductor 
has higher eddy current losses than 
the same sectional area made up of 
several strands. A number of small 
conductors cost more than one 
large conductor and require more 
handling. They also take up more 
room, and space is valuable. The 
designer pays in manufacturing 
cost in reducing eddycurrent losses 
by stranding the conductors. 


In general, cores built of thinner 
laminations give lower eddy cur- 
rent losses than when thicker ones 
are used, but surface oxide and core 
plate enamel take up valuable 
space, reducing the space _ factor 
and increasing the actual magnetic 
density in each lamination. Thus 
his gain in eddy current loss by us- 
ing thinner laminations is offset by 
an increase in hysteresis loss. Also 
the thinner laminations cost more 
per pound than the thicker ones. 


The designer must also keep in 
mind the “personality” of the shop. 
For instance: in Power Trans- 
formers, for any given voltage, 
there is a capacity above which the 
design would be shell type and be- 
low which a core type design would 
be used. Core types are usually 
used where round wire is required 
in the high voltage winding. Shop 
“A” will run their core type designs 
to capacities considerably above 
this dividing line, while Shop “B” 
will build shell types much below 
the line, and each shop will find its 
own practice the most serviceable 
and the cheapest to manufacture. 
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This has been and still is the actual 
experience of two prominent Can- 
adian transformer manufacturers. 
DISTRIBUTING (‘TRANS- 
FORMERS 


TYPE; OF 


There are four types of distribut- 
in@ transfermers, the ~Shell, the 
Goce. thee Central »Coil, and the 
Multiple Return Magnetic Path. 

All the early distributing trans- 
formers were of the shell type de- 
sign. As the coils are largely cov- 
ered ‘by the core and as cooling 
dueéismam this. type increase) the 
leio{ageotethe magnetic circuit; 
they were practically all super- 
Scdedppyeuie core type. 

ineroescoresl ype there isa lacge 
coil surface exposed to the oil and 
cooling ducts may be so arranged 
Gcmmomsto: increase the length of 
ihe magnetic circuit. This more 
efficient cooling of the copper gives 
far greater overload capacity than 
canbe obtained in the Shell Type 
design. The majority of manufac- 
turers are now using the Core Type 
designs for their lines of Distribut- 
ing Transformers. 

The Central Coil Design (with 
two return magnetic paths) is vir- 
tually the Shell Type design laid 
on its side with the core shortened 
so as to cover much less of the coil. 
This arrangement permits oil ducts 
to be placed in the ends of the coils 
giving efficient cooling without in- 
creasing the length of the magnetic 
circuit. Thus we have a combina- 
tion of the better cooling of the 
core type with an approximation to 
the shorter magnetic path of the 
shell type. By increasing the sec- 


tional area of the outer legs of the 
Coles tic iagnetic density 1s re- 
duced, the core loss kept low and 
the exciting current is also low. 
These gains in performance are at 
PNemexpence OT diincrease. in. tie 
LOL wwetoMterOreactive iiaterial, 
which also means greater manufac- 
turing costs. 

In the multiple return magnetic 
path type, for the same weights 
of materials a still further reduc- 
tion may be had in both the core 
loss and the exciting current, but 
these gains are at the expense of a 
more complicated design, more 
elaborate end frames, more expen- 
sive assembly, and greater diffi- 
culty or repairs.» <i here 1s" also a 
larger proportion of the coils cov- 
eredebyetie: core: than an ie otter 
Uy.pes. 

In Canada and the United States 
fours “return. magnetic » paths are 
used surrounding rectangular coils. 
In Europe they carry the complica- 
tion stilly farther 
coils and ten or twelve return 
magnetic paths. This almost com- 
pletely encasesy tie? coils’ im, iron, 
making proper ventilation of the 
coils difficult: 


using circular 


THe CoNSUMER AND THE DESIGNER 


In the days when lighting was 
practically the only commercial use 
for electricity and the generators 
were shut down shortly after mid- 
night and not started again till 
dusk, high core losses were of little 
significance ; copper was cheap and 
copper losses were kept low. Under 
these conditions the maximum effi- 
ciency of the transformer is at a 
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considerable overload, which, of 
course, was never reached for the 
art of loading transformers to the 
limit was not developed at that 
time; nor had high grade electrical 
sheet steel been developed. 

As commercial uses for electri- 
city developed, it became necessary 
to keep the circuits alive continu- 
ously and transformer core losses 
assumed a greater significance and 
the designer had to discard his 
former designs and make new ones 
to meet the new conditions. 

Then: Lelectricala ssneet., steelmor 
lower and lower losses was devel- 
oped; each improvement in the 
steel calling for new designs to 
meet the increasing competition. 

As urban systems grew larger 
it was found necessary to raise the 
voltage from 2200 to 2300, or 2400 
volts. Again the designer had to 
meet the new conditions and deve- 
lop two or three lines of trans- 
formers where one line was suffi- 
Glen iawerace: 

Now the rate maker steps in and 
his influence appears in_ trans- 
former designs. He now charges 
according to: “demand” with! a 
factor clause containing 
penalties for low power factor. 
This stimulated a demand for 
transformers with very low ex- 
citing currents. This demand was 
greatly aggravated by attempts to 
operate 2200 volt transformers on 
2300, or 2400 volt systems, which, 
of course, greatly increased their 
exciting currents, especially so on 
25 cycle systems. To meet this de- 
mand designers are turning more 
and more to the central coil type. 

To economize on poles a demand 


power 


has arisen for hghter transform- 
ers; also that the center of mass of 
the transformer shall lie closer to 
the pole. The reduction in weight 
was largely accomplished by the 
development of the all steel tank. 
By squeezing the designs in one 
direction and permitting them to 
bulge in the other two directions, 
the. center “ot “amass thas mpeen 
brought much closer to the pole 
than in earlier designs. 

To obtain low exciting currents 
the designer endeavours to have 
(a) his magnetic flux path as short 
as possible, (b) a large number of 
turns in the windings, to keep the 
magnet density low; also for the 
reason that a small current and 
many turns will produce a large 
iNaonetizine “force, {(C)i “the moines 
in the magnetic circuityshouldshe 
as far as possible, where the mag- 
netic density is lowest, and (d) 
careful “selection of bis sheet cree! 

To accomplish (a) shortest mag- 
netic path:—the designer thinks of 
a square “window” but this will 
mean -so’ mich anaterial inecre 
yokes as to be prohibitive. It also 
reduces the length of the magnetic 
leakage flux paths, thus increasing 
the reactance beyond limits. It will 
also give a short fat transformer 
which adds to the cost of the tank 
and oil and throws the center of 
weight too far from the hangers. 

To accomplish (b) large number 
of turns—he must make the “win- 
dow” tall to reduce the length of 
conductor anworder to keep eethe 
copper loss and reactance within 
bounds. 

To accomplish (c) low magnetic 
density in the joints—he is turning 
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to the central coil type where there 
is but a short length of core at the 
higher magnetic density, i.e., the 
portion that les within the coil: 
Hieste.t.-of- thes citcuit, being’. of 
lower magnetic density. But this 
type takes more material for the 
same efficiencies than does the 
core-type: 

Thus the designer is constantly 
balancing a gain in one direction 
against a loss in some other direc- 
tion, weighting his judgment with 
taegdemands: of the purchaser,> for 
“the man who pays the piper is the 
man who calls the tune”. 

For a time urban systems were 
buying larger and larger sizes of 
Distributing Transformers. They 
are now standardizing as far as 


possible on one or two sizes, which 
they buy in large numbers at very 
close prices. This standardization 
issOleoreatubenent to all-concerned: 

The Hydro-Electric Power Com- 
mission and the Canadian Engin- 
eering Standards Association have 
done much excellent work in stand- 
ardizing voltages, taps,name plates, 
grounding screws, lengths of leads 
and polarity. This work greatly 
facilitates service from the manu- 
PACtILeh we tOmecies= CistiioUuters . Ot 
power and on to the power con- 
sumers. 

Mineren 1s.) Ore cOursersalways. the 
danger of carrying standardization 
too far into detail, and thus defeat- 
ing its own ends by tying the hands 
of progress and development. 


are ie 


Discussion 


Mr. M.J. McHenry, Walkerville: We 
are, all interested in transformers, 
particularly in the pole type of 
transformer for distribution work. 
In the last few years most of the 
Hydro municipalities or a _ large 
number of them have been experi- 
encing difficulties arising from the 
fact that we have had to increase 
the capacity of our distribution 
transformers very greatly on ac- 
Count. o: the increased” domestic 
demand due to electric ranges, 
water heaters and equipment of 
this type. As a result of this, the 
G@iestion. 0: ,excitine ctfrent be- 
comes one which we cannot over- 
look. In our own particular in- 
stance, I think that we are in as 


bad a position as anybody with the 
question of exciting current, for the 
reason that our peak is created by 
an industrial power load, and our 
tange load does not occur at the 
same time as the industrial power 
peaks “Aseaaresult of that we have 
at the time or our peak=al laree ca- 
pacity in distribution transformers 
riding on the line at hight load, and 
if the exciting current is high, as it 
is in some of the older transformers 
we feel the result in the low power 
factor on the peak. 

Acavir Baker has broucht out, 
the manufacturers’ side of the ques- 
tion has to be taken into considera- 
tion as well as that of the consumer, 
and it is possible in demanding too 
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low an exciting current, to obtain a 
transformer which bulges out in 
soine other direction to the detri- 
ment of the general service. i} 
think possibly it might be carried 
to the point of extremes where it 
would bulge out on the financial 
side, and we would possibly later 
feel the pinch when we are _ pur- 
chasing transformers, more than in 
any other place. 

To my mind the question of dis- 
tribution transformers is one which 
should be considered from a finan- 
cial standpoint as well as from an 
engineering or technical standpoint. 
It is possible to ask for or specify 
transformers which will ultimately 
cost so much that the fixed charges 
carrying the will be 
more than the saving effected by the 


investment 


transformer owing to the specifica- 


tions required. 

Theres; at present.) 2 thiniow in 
the Hydro-Electric Power Commis- 
sion organization and amongst the 
municipalities generally a_ rather 
burning question as to the value of 
exciting current for transformers, 
and as to the voltage rating, wheth- 
er transformers shall be wound for 
2400 volts, irrespective of whether 
theypare operated ci 2200) 2300708 
2400 volt lines, and as a result we 
find that manufacturers are requir- 
ed to manufacture stock for two or 
three different ratings of 
formers. 

I feel that if this Association can 
do anything in the way of stand- 
ardizing the voltage rating of trans- 
formers for Hydro service. that 
would effect a saving not only from 
our own standpoint, but from that 
of the manufacturers. 


trans- 


Any saving 


we can effect for the manufacturer 
we should receive our share of when 
we come to purchase transformers. 

I have considered for some time 
the question of 2400 volt transform- 
ers for distribution. We are now 
purchasing 2400 volt transformers 
for eperation on 2200 volt lines, and 
hope that the results will be satis- 
factory. I believe that by purchas- 
ing’ transiormers Of “this stypesme 
can get the low exciting current re- 
quired, and not cause it to bulge too 
much in other ‘directions. J “may 
be wrong in my thought as to that 
and if I am wrong I will be glad to 
have my mistake pointed out by Mr. 
Baker. J think that “is rather ee 
ticklish problem at the present time. 
I would like to hear a discussion on 
the question of using 2400 volt 
transformers and also the value of 
exciting current we should have. 

Mr. Jos. Showalter, Canadian West- 
wighouse Co.: This paper is certainly 
timely, because it would get the re- 
sult which Mr. McHenry is seeking. 
I think. The transformer will cost 
according to the design, and the 
customer will pay the cost. 

An electric lighting system was 
installed in a little town out in the 
West quite a few years ago, and the 
local newspaper attempted to tell 
its readers what various electrical 


terms meant, and what electrical 
apparatus was for. Among others, 
it made this statement, that the 


transformer is an apparatus which 
hangs ona post to grind the current 
into convenient size for consump- 
tion. And that is what it does. 

A good transformer is a_trans- 
former which meets your require- 


ments. It may be good for one 
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iInan’s requirements and it may not 
suit another man’s requirements, 
and he may say that it is no good. 

I think Mr. Baker’s paper will 
help this Association, so that they 
can adjust their requirements to a 
standard, and thereby reduce the 
cost to the manufacturer. 

I would like to ask Mr. Baker if 
he would tell us what the result 
would be in using a_ transformer 
designed for 2400 volts, particular- 
ivstoreZa cycle systems, on~ 2200, 
2300 and 2400 volt lines. 

Mr. Baker: lf we design a trans- 
former for 2400 volts, as suggested 
by Mr. Showalter, and use it on 
2200 volts, as Mr. McHenry has 
suggested, the exciting current will 
go away down, your output will be 
feduced in the ratio of 24. to 22, 
that is, there will be that percentage 
less capacity in that transformer be- 
cause you are not using your mag- 
meticeacircnit up) to the limits for 
which it was designed. While you 
have gained in exciting current, you 
have gained also in current losses 
quite appreciably. Your copper loss 
at the same current through the 
transformer will be exactly what it 
was before; and your kilowat ca- 
pacity has dropped in the ratio of 24 
to, 22. 

In operating in parallel with other 
transformers, that will make no dif- 
ference, © I hat transformer ‘has a 
certain percentage reactance, and 
it will be close enough to make prac- 
tically no difference in operating the 
other service transformer. 

In service transformers you can 
still have an appreciable difference 
and still have good operating con- 
ditions. Mr. McHenry mentioned 


the desirability of standardizing on 
2400 volt transformers. The funda- 
mental thing to standardize on is 
2400 volt conditions all over the 
country. If Toronto has 2400 volt 
conditions and some other city has 
2200 volt conditions and we _ all 
build 2400 volt transformers, the 
man in the 2200 volt district is los- 
ine practically [Operecent. in) the 
capacity of his transformer. 

If we could standardize on 2400 
volt conditions all over the country 
we could all keep 2400 volt trans- 
formers in stock and ship them on 
a moment’s notice, and at less aver- 
age cost, because we would make 
them in larger quantities. 

Mire Tr Gasicnetel sia Ge 07 Onl 
Mr. President and Gentlemen: -I 
have been trying for the last three 
or four years to get transformers 


which met the conditions. Mr. 
Showalter has said that a good 
transformer is one which works 


well. Unfortunately in the past buy- 
ing a transformer has been some- 
thing like buying eggs in a basket, 
some good and others not so good. 
Even if we have 2400 volts standard 
for Toronto, we have 2300 or 2350 
volts other places. 

I feel that we have not yet got 
this matter studied sufficiently. If 
Mr. McHenry will take the kv-a. on 
his chart and find what proportion 
of it is in the transformers, and 
what proportion in motors, he will 
see that a considerable saving would 
be made if he would scrap all his old 
transformers and get good ones. In 
fact I believe he could afford to do 
so. He has not figured what it is 
going to cost him to run an old syn- 
chronous condenser. If he will bal- 
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ance the capitalized cost, if he would 
scrap all those old transformers, he 
would make a certain saving each 
year which I think he wall find 
would warrant spending — sufficient 
capital right now to get new trans- 
formers. I believe that condition 
extends all over the Niagara dis- 
trict: 


One town has 92 to 94 per cent. 
power factor, and it has approxi- 
nately the same amount of day load 
as of night load, and the same num- 
ber of transformers idle at night as 
it has hanging idle in the day time. 
The next town has a power factor 
of 76, with the same conditions, and 
they wonder what they can do to 
save the awful penalty. They could 
scrap their old ‘transformers and 
buy new ones, but they think that is 
an awful waste, and as a_ conse- 
querice Fdownot (domityastatrule eso 
we .overload the old transformer 
and keep on overloading until it 
burns up and we buy a new one. And 
the surprising part of it is how hard 
they are to kill. The reason for 
that is that our conditions are dif- 
ferent from what most of us think 
they are, and we have 
some 


got to do 
studying about this 
thing, we have to study our condi- 
tions a whole lot more than we have 
done. 


more 


IYor instance, if we put up 
a 10 kw. transformer and we Joad it 
up to 125 or 150 per cent or to 200 
per cent, and it does not burn out, 
we might ask “Wihye? 
The answer is because the load is 
momentary. If we had the load con- 
stantly, they would naturally burn 
out. 


ourselves 


Iach individual superinten- 


dent has to spend more time study- 
ing, and if he cannot study it him- 
self, we will try to help him. 


From Mr. Baker’s paper, I was 
struck by the fact that the poor 
transformer designer is up against 
it hard?’ -Ii he builds a long trans- 
former, he is in trouble; and if he 
builds a short transformer he is in 
more trouble. And no matter what 
he builds it is going to cost the con- 
sumer more money. That is hardly 
correct. It would save the consum- 
er money if he gets a good trans- 
former. 


Transformers should not be light- 
ning arresters. We have had an 
awful lot of those things, a trans- 
former designed with a short case 
with the connecting board up at the 
top, pushing the lid off every time 
it gets warm, and the oil flowing 
down on the sidewalk; also evéry 
time there is a lightning storm we 
know where to look for the trouble. 
Mr. Baker had enough troubles, in 
his paper, so J will not mention any 
more of them, 

There is a decided misunder- 
standing about why we need 2400 
volt transformers. We have to give 


.110 volts on the appliance, if we do 


not, it 1s of no use:* We have varcer- 
tain drop in the service; about the 
best you can expect to get on your 
secondary is 5 volts drop; there is 
one or two volts drop in the house. 
The regulation on the transformer 
is around 3 or 4 per cent. You add 
the two in the house to the five in 
the secondary and the three on the 
transformer and you must have 
2400 volts on the primary to get 110 
on the appliance. A town is penal- 
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ized, because of the high) exciting 
current of their poor old 2200 volt 
transformer working at 2400 volts. 

At St. Mary’s we had five trans- 
formers hanging on nearby posts. 
1 said to the superintendent that he 
should cut some out, he only needed 
one there. He came back and said 
theyecouldoat: do’ it: because’) thre 
fuses blew. I found the transform- 
er fused for 200 per cent load, and 
thatetne trouble “occurred on Sun- 
day night, when there was no load, 
indicating that the exciting current 
was about 200 per cent of the full 
load current. 

We must study our conditions; 
and I believe we will have to have 
2300 volts coming out of the station 
of every individual town on the sys- 
tem. We have to do so in order to 
give service. Therefore we have to 
consider our transformers more 
than we have in the past. Mr. Baker 
told us that we lose ten per cent in 
the capacity, and we do. Our capa- 
City. may be increased 50 per cent 
with the same cost in power, with 
a slightly higher capital expenditure 
if low exciting current transform- 
ers can be obtained. 

2400 volts seem to be common. 
Unfortunately the Canadian Asso- 
ciation and the Hydro Commission’s 
standard at present is 2200 volts. | 
think we are going to get that 
changed. It is quite a live question, 
and we probably will arrive at a 
new standard. Whether this Asso- 
ciation could, by making a recom- 
mendation to the Commission, 
hasten the change in standard is 
something I do not know. What 
they should standardize on, I do 
not think this Association is really 


prepared to state; we have not put 


in time enough in figuring upon 
what you really want; and until 


we do we would not have a proper 
foundation for making a _ recom- 
mendation. | would suggest that 
we get down and study it and then 
standardize on 2400 volts. 

Irom what observations I have 
been able to make, it appears to me 
that a transformer not having over 
3 per cent exciting current at 2400 
volts is what we want. We could 
tate the transtormer® 2300 volts, or 
whatever you like, as long as the 
exciting current does not amount to 
more than 3 per cent. at 2400 volts, 
wine I believers dite =sate™ and 
would not give a bulged design. The 
poor designer again has to work 
due to the fact that we are always 
wanting something better. If we 
hadn’t we would still have been 
getting the old shell type trans- 
former with the excessive core loss, 
EX CILiNeLClinfene etc 

I think we can afford very easily 
to pay the:price: As:a matter of fact 
it has been brought out that a 2400 
volt transformer properly designed 
will not cost us eventually as much 
money as any other type. 

Mr. McHenry: In our station, with 
our station transformers tapped up 
to Si per cent, we get 2200 volts on 
the bus during the daytime, and we 
never get over 2200 volts until we 
have a very light load, particularly 
from midnight until six o’clock in 
the morning. Those conditions are 
beyond our control at the present 
timer et amevery iolad that) there 1s 
some possibility of having that con- 
dition corrected in the near future. 

It has been stated that we should 
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review the situation and see what 
can be done. We have done so, and 
are changing the transformers as 
fast as financial conditions permit. 
In spite of that we still have the 
effect of low power factor, because 
our conditions are different from 
those in most other Hydro munici- 
palities. That just strengthens the 
argument which we have heard that 
every man must consider the situa- 
tion for himself. We have to con- 
sider the matter from a different 
viewpoint from a municipality hav- 
ing a peak load of combined power 
and. domestic ~ light or 
domestic lighting. 

Mr. J. Heeg, Guelph: I want to say 
this, just to bear out what Mr. Cas- 
ter says. In Guelph we carried out 
tests on old time transformers which 
we had had in use for quite a long 
time; and we found some very bad 
conditions. Two years ago when 
the power cost was possibly thirty 
per cent less and the voltage was 
possibly ten per cent lower, there 
was not so much to worry about; 
but at the present time we are prac- 
tically forced to get transformers 
operating on the maximum voltage 
which is liable to be on. When the 
cost of power goes up, as it did in 
the Niagara district, to as high as 
thirty per cent., we naturally want 
a transformer that will operate 
efficiently on the voltage. 

Mr. D, B. Fleming, H.E.P.C. of Ont. 
I thought Mr. Caster was going to 
emit something about peaks. He told 
us about the poor conditions on the 
system and the high exciting cur- 
rent in different municipalities, and 
he told us afterwards about the bet- 
ter conditions we were getting now. 


largely 


In the transformer we are getting 
now, we call for a guarantee on the 
exciting current, atten perecent: 
over voltage, which brings it up to 
2400 volts on a 2200 volt rating. 

Conditions are a great deal better 
than they were. three yeats ago. 
There has been a great deal of 
co-operation among manufacturers 
and the transformers I believe are 
completely redesigned. They may 
be bulging out in another place, 
but they have brought the exciting 
current down, which is what the 
Commission is wanting. When the 
manufacturers know what we want, 
of. course they. can ive Ita tse 
do not think we can complain very 
much about the transformers we 
are now getting; they are a great 
deal better than those we used to 
get. 


Mr. Baker: Uhe change in rate- 
making was the thing which brought 
Out the “low “exciting. Mcurcem: 
demand. Until the rates were based 
on the demand with the power fac- 
tor penalty, it did not matter appre- 
ciably if the transformer did have a 
high exciting current)” -Oiycource 
the Power Company was losing out. 
But the moment you started to buy 
your power on the power factor 
basis, the matter was brought to a 
head. 


Mr. Showalter: May I ask Mr. 
Baker to give us. some relation 
between copper loss and exciting 
current. If Mr. Baker will point out 
how one is affected by the other, I 
think we will see how we cannot go 
too low with the exciting current 


without getting into trouble another 
way. 
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aiken ple is. pretymnard sto 
get figures without taking a speci- 
fied design. 

To bring your exciting current 
down you must reduce your mag- 
netic density, which means putting 
more turns on your windings and 
Hsing miGre copper. 
felleinobe Luts, you-‘increase’ the 
copper loss. It is just a matter of 
balancing the copper losses. 

plimyous, want +a. three. per ‘cent. 
exciting current, we will give it to 
you, but you will pay the price. 

Mr. E. I. Sifton, Hamilion: | might 
throw out one little point here, 
which might be the subject of 
another paper. I have not heard it 
mentioned, but it seems to me that 


If you put in 


with a five per cent. voltage regu- 
lated system you are going to get as 
near as you want at 2300 volts. Five 
per cent. regulation will keep you 
at 2300 volts. I think with the reg- 
Ulawmon wellare (getting from the 
Ontario Commission from Niagara 
Falls that you will get quite close 
enough; very seldom you will get 
ever the 2300 volts, 1f you will get 
5 per cent. voltage regulation. 

The subject of another paper that 
I speak of is the advisability and 
economy or otherwise of voltage 
regulators. I ama great believer in 
them, and it seems to me when we 
speak of 2400 volts we are getting 
into difficulties, that we are going 
too far. 


1 YF i — KF —n 


Merchandising Committee Report 


WiaGe do ellickier Ho ha, ©. .0f 
Ont.: I have been requested by Mr. 
Phelps to take his place on this par- 
ticular occasion. 

Before reading the report I may 
explain that it was the intention, 
when the Joint Committee met in 
April, to have one or two meetings 
of a Sub-Committee which was 
appointed at that time to consider 
the Report and compile the Report 
fogePampliletstorm>: but .several 
things have prevented a meeting 
such as was intended being held; 
and as soon after this Convention as 
is possible we will have the Meeting 
and put this matter in proper shape. 
lt was felt, also, that perhaps at this 
. Convention some points might come 


up which ought also to be included 
in the pamphlet which we will pre- 
pare. 


N April 13th, a joint meet- 
ing of the Inside Merchan- 
dising Committee, repre- 
sented by -Messrs. R.. T: 
Othnevae Nam elegey a leu Grenkrelamc: 
dea lamiess (4). vuicklemeand: the 
Outside Merchandising Committee, 
nepresemted bys \léssrs. 20) Paddicks: 
Oshawa; O. H. Scott, Belleville; 
eb Phelps; soarmias Mei. Mice 
ELC iey guy cuiceiV ill ee  /\ nai. ee |e 
Stewaltmeloronto w O. .M. Perry, 
Windsor; E. V. Buchanan, Jondon; 
Se ovine Midlands A.B: Scott. 
Gilt sitiwr eomoarer-\\ellands: ces): 


210 


THE BULLETIN 


UREA COOREROOMOULUOOOREMAOOOSSUOMODOOOORUOOOOOREREOOORUUUOOOSSUEOSUOSUUOOEOOURUTINOUSIDINOOSUUIITEOOUDHIODOROUDIOOOSUTIONONUMMDOUOOUTRIDOOOUIDIDOORUUINORURIIDODOOUTRTOOUNUIINIOROUITORDUUTODODET 


Eleeo, Guelpliizab. W Jobin; eotuate 
ford, was held. 

The reports of the various sub- 
committees appointed in 1922 were 
presented. 

The Servicing Committee report 
outlined the policy that should be 
adopted by Hydro Shops in the mat- 
fem “Ole Servicing, (electricaliappli- 
ances, as follows: 

(1) A policy should be adopted 
of making all sales of electrical 
merchandise under the principle of 
“Satisfaction guaranteed or money 
refunded. | Dhe santerpretations ot 
this policy in detail should be lib- 
eral and broad. The customer should 
be educated to believe—and to have 
reason to believe—that the Hydro 
Shop has confidence in the articles 
sold 40. such: anjextent=that-iis the 
customer is not satisfied—for any 
reason—the article may be returned 
for exchange or credit, and that the 
transaction will be carried out with 
cheerfulness, | promptitude 
COULLESY: 

(2) i heviivdroe Shop snouldace: 
lect its goods with care and dis- 
cretion, so that only appliances and 
articles of sound construction and 
quality may be offered to Hydro 
customers. “Wie believemihbat at ras 
better to; lose=some cates athroush 
failure to stock cheaply constructed 
or poorly designed articles, than to 
obtain the sales at the expense of 
having the inevitable resulting dis- 
satisfaction attach itself to the Hy- 
dro Shop. In other words, put qual- 
ity first, and we think that the 
sales, under proper guidance, will 
take: care’ ot themselves: 

(3.).-Do mort det thé comptetroncot 
the sale end the transaction. Make 


and 


the customer understand that you 
are selling, not an article, but the 
completely satisfactory use of that 
article. Iurthermore, do not leave 
off when you have planted that 
idea, actually follow it up. Just how 
this can be done depends on many 
things; the degree of enthusiasm 
and sincerity of the Manager of the 
Hydro Shop; the amount of elbow- 
room (financially) permitted by his 
commissioners; “them deereess or 
the «parts oii 
comuinissioners towards merchandis- 
ing by the Hydro Shops; the popu- 
lation of the municipality; the de- 
gree of wealth of the community; 
the number’ of other) merchants 
handling electrical appliances. This 
makes it impossible to particularize. 
In general, the extent to which the 
sale of apphances is followed up in 
the home should be as great as the 
financial and latitude of 
authority will permit. In any event, 
no sale of any of the higher priced 
appliances should be considered as 
complete, until at least one call has 
been made by a representative of 
the Hydro Shop at thethome or the 
purchaser, in order to assist the user 
of the apphance in learning to oper- 
ate it in’ the correct way. 

(4) As to repairs, the same fac- 
tors as. enumerated. in No moawil 
largely control the policy. No Hy- 
dro Shop should embark upon the 
merchandising of electrical goods 
unless it is prepared to render the 
very best repair and maintenance 


sympathy on 


LES OULCES 


service that its resources will per- 
mit. Almost every electrical de- 
vice contams one or more parts 
subject to deterioration or wear and 


the purchasér of the Mrticletias one 
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titled to a service which will renew 
these parts when they fail, with 
the greatest celerity and at a mod- 
Crates cost. 

The extent to which repairs can 
be made without sending articles 
back to the factory, depends large- 
ly upon the size of the municipality 
endpweaciesetydro Shop must ibe 
guided by its local conditions, but 
the basis of the policy is simple 
and might be stated as follows: 
Repair parts should always be kept 
in stock and facilities provided for 
making repairs locally up to the 
limit of the resources of the Hydro 
Shop; repairs required beyond these 
resources can best be made at the 
factory. We are not in favor of the 
Hydro-Electric Power ‘Commissior 
of Ontario maintaining a repair de- 
partment, and are convinced that 
tiiewiactery is the proper place to 
make repairs beyond the capacity 
of the Hydro Shop. “Lending ap- 
pliances” should be kept on hand, 
which the customer can use while 
his appliance is being repaired. 
Particular attention should be given 
by the Manager to speed of exe- 
cution of repairs, and a high grade 
of workmanship which will ensure 
to the owner an appliance returned 
in first-class operating condition, 
and with its appearance unmarred 
by its trip through the repair shop. 

(5) It is of prime importance tc 
the utility to keep all the appliances 
in the homes of its customers at 
work, and not lying idle on shelves 
owing ‘to break-downs or defects. 
To accomplish this, it 1s necessary 
to get into the homes of the cus- 
tomers, and each Hydro Shop must 
devise a method best suited to its 


own conditions. In some cases the 
meter reader can obtain the entree. 
In other cases a special man can 
be assigned to the duty, but it is 
impossible to lay down any one 
scheme capable of universal applt- 
cation. 

(6) Profits from the merchandis- 
ing of electrical goods by the Hydro 
Shop, should not be considered as 
an addition to surplus and used for 
the reduction of rates, but rather 
as a fund created for use in buying 
publicity to aid in selling the idea 
Ofsthe “use of jelectrical soads¥ and 
for expenditure in servicing the de- 
vices when they have been placed 
in the homes of the consumers. The 
use of profits in this way will tend 
just as strongly towards lower 
rates, through improvement of the 
municipal load factor and conse- 
quent improvement in net revenue. 

(7) The Appliance Sales Manager 
should be a constant reader of Elec- 
trical Magazines, thus keeping him- 
self posted on merchandising meth- 
ods of others who have been suc- 
cessful. Along this line we would 
recommend that a freer exchange 
of ideas on merchandising and ser- 
vicing of appliances be made through 
the medium of the Hydro Bulletin. 

The Educational and Adivertising 
Committee submitted the following 
FepoLe: 

The Educational and Advertising 
Committee beg to report, that after 
due deliberation the following 
points suggest themselves as meth- 
ods by which the use of electrical 
appliances in the home can be great- 
ly increased; the operation of Hydro 
Shops carried on on a scientific 


basis, and co-operation between 
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contractor, dealers and Hydro Shops 
be greatly improved. 

In submitting this report we are 
interspersing the discussions held 
relative 10) each “point as itcame 
up when discussed in sub-commit- 
tee. The report is sub-divided into 
four general sub-divisions, A, B, C, 
D. 

Under heading “A” have been sug- 
gested certain points for considera- 
tion for the betterment of mer- 
chandisine methods.” ““B’andr-C” 
deal with the education of the con- 
sumer and “D” with the electrical 
dealer and contractor, who too often 


look with fear and suspicion on» 


merchandising by central stations. 
“he=conidencero! Ancce nem amist 
be gotten and held, and their ~co- 
operation secured «by, “ther dydro 
municipalities to permit of the full- 
est possible education of the con- 
sumer. 
A. Proper Merchandising Methods. 

1. Not looking on private dealers 
as competitors but seek toshave a 
friendly spirit of co-operation. 

After some discussion it was 
thought that this could be best 
brought about by Hydro Managers 
taking the initiative in disarming 
the dealers by showing friendliness 
and a spirit of co-operation first. 
It was proposed that all local man- 
agers be advised of the proper way 
to co-operate with the dealers, and 
also the results to be desired from 
such co-operation, and that they 
should be advised of the desire of 
fostering a friendly spirit among 
them. 

2. More interest in the fact that a 
customer has an electric appliance 
than in the fact that it may have 


been purchased at some place other 
than a Hydro Shop. 


The friendly spirit that would be 
engendered by the methods proposed 
in (1) would instil a feeling in the 
consumers’ minds~ that electrical 
appliances of reliable character can 
be purchased from dealers as well as 
the Hydro Shop and this will also 
cause dealers and Hydro Shops alike 
to pay attention to the servicing of 
electrical appliances, no matter 
where they have been purchased. 

3. To place Shop on a proper basis. 
by making it pay its own way, bear 
its, own proportion®; Of siexpene 
rather than be carried along at the 
expense of the Light & Power We- 
partments. 


This is dependent upon a proper 
bookkeeping system. 

4. Proper realization of what over- 
head expenses entail, and what 
should be a fair overhead percen- 
taeveror Sales: 

It was suggested that the Bur- 
roughes Efficiency expert address 
the next A. M. E. U. Convention. 
on overhead, or some such subject, 
and this has already been done, with 
very good results. 

5. Maintaining a fair re-sale price 
on goods which will be uniform in 
all Hydro Shops, and discourage 
ment. ot price-cutting “excepr per 
haps in shopworn goods. 

There is a great necessity for edu- 
cating all local managers in the true 
cost of merchandising, to satisfy 
them that re-sale prices must be 
maintained. 

6. Co-operation between Shops, 
so that one may help the other to 
move certain goods that may be 
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selling slowly in one or more par- 
ticular municipalities. 

7. Interchange of good. selling 
ideas. 

hee bulletin and Sales Depart- 

ment of the Hydro Commission were 
deemed the proper media for dis- 
seminating ideas on merchandising 
to Hydro Shop managers. 
Meo et 4ssthe proper amount 
of stock to carry, and what should 
be considered :a fair turnover in 
thevyear: 

This can best be determined by 
amproper ectidy=of-the manner in 
which merchandise of all different 
classes carried in stock is disposed 
of, with particular regard to the 
locality, as what moves rapidly in 
one locality, may move slowly in 
another. 

9. Encouraging every municipality 
to maintain a high-class Shop, where 
only the best of electrical appliances 
can be purchased. 

In this regard it was felt that 
Tlydro Shops should establish the 
lead, and that they should be the 
most up-to-date electrical Shops in 
every municipality, also that only 
the very best of electrical appliances 
should be on sale in these Shops. 

10. While it is desirable to oper- 
ate a Shop with a substantial sur- 
plus each year, that should not be 
the main object.. 

The offering for sale of the best 
and approved appliances, having 
well-dressed windows, and adver- 
tisine of a high order worthy of 
Hydro, education of the people to 
the advantages of electricity, and 
giving the consumer the best pos- 
sible service, should be the first 
consideration. 


11. Surplus earnings should be 
turned back into the business for 
the introduction of new devices, 
and the working out of further edu- 
cational features. 


12. Methods of stock-keeping, 
purchasing and accounting, such as 
would be found in any high-class. 
establishment, should be introduced. 


13. A uniform sign and advertising 
insignia should be adopted for use 
by all Hydro Shops. 


14. Every appliance sold, partic- 
ularly ranges and washers, should 
be thoroughly demonstrated to the 
housewife, as the proper under- 
standing of the care and use of any 
appliance considerable 
servicing. 


will save 
i5—- A unitorm schedule for ices 
servicing of appliances. 

16. All Hydro officers and sales 
Stat, including Head, Office, should 
have talks at least every two weeks 
on the correct method of selling 
merchandising, and also discussion 
of the various appliances handled 
by Hydro Shops. . 

In connection with No. 16, no de- 
finite plans were made for conduct- 
ing these talks to the Hydro sales 
staff, but an educational campaign 
must be carried on, and some method 
should be adopted for conducting 
talks dat evarious= periods to .allvot 
the staffs in Hydro municipalities. 
It was proposed in this connection 
also to .canvass every Hydro em- 
ployee, to find out what electrical 
appliances he has in the house, to 
see how far this talk on the use of 
appliances would have to be carried 
among our own people before we 
tiyeto educate. tne piblic: 
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This was distributing 
cards among the principal Hydro- 
municipalities to be filled in by the 
employees, and to indicate what ap- 
pliances were being used. Out of 
490 cards returned the following 
appliances were shown to be in use 


by employees: 


done by 


[ROUS. sarees ore a eae ee 487 
CPOASECT Sts ce ats er ae ee 349 
PEccolatots: crt nen ee een 128 
(Or stl arene ae te ie 2h os £33 
Vacuum cleanersi sae ease 203 
Watertieaters an ete eer Sh 
Dish avashers:0) rari ena, 1 
AIPONeA CerSie ck wee a ea 159 
Clothesawashers eae ae 149 
Ratioea Ma ean ae ee 105 
INetrip Cravors.. sore eee Zz 
Miscellaneousts, 204.4. Neee 20 


These results show that a great 
deal of effort must be put behind 
sales to our own people before we 
can expect “others “to: ‘accepts the 
theories and sales arguments used 
to dispose of electrical appliances. 
“B.” Advertising. 

I. Preparation of copy by a good 
advettisins"vapency, and: the tute 
nishing of mats to the different 
Shops. This to be prepared and 
furnished on a certain schedule, 
which will permit of advertising 
apphances at the proper time each 
year. 

2. Encouragement of the Shops 
to tie-up their window 
with this advertising. 


displays 


ogee &, font 

3. Preparations of pamphlets for 
distribution to the consumer with 
his monthly bill. 


4. Arrangements for demonstra- 
tions and special displays. 


5. Making use of the matter fur- 
nished by the Society for Electrica! 
Development. 

The Secretary of the A.M.E.U. has 


already subscribed for associate 
membership in the S.E.D., and 


placed same at the disposal of the 
sales Department of the Hib. 

6. Suggestions for good window 
dressing. 

“C.” Education of Public on~ Proper 
House Wiring. 

1. Advantages of sufficient out- 
lets: 

2. Adequate service when house 
is built and re-wired to permit of 
the fullest use of electricity. 

3. This can be accomplished best 
by the modern “Electric Home” 
idea, which has already been suc- 
cessfully carried on. 

Education of the public to proper 
house wiring is a subject which re- 
quires the co-operation of the con- 
tractor dealers with the Hydro 
Shops, and in this connection this 
co-operation must be obtained be- 
fore the public can be educated to 
the need for sufficient outlets. 

Architects and building contract- 
ors should be approached when 
building permits are taken out, so 
that when buildings are contemplat- 
ed some method can be employed 
to educate the architect and _ the 
contractor, and finally the owner. 
as to the advisability of installing 
sufficient outlets in the home. 

“DD” Hducation of Private Electrical 
Dealer and Contractor. 

1. Fostering kindly relations and 
the spirit of co-operation. 

2. Getting them to look on the 
Central Stations maintaining Shops, 
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not as competitors, but as co-work- 
ers in extending the use of electric- 
ity. 

3. Convincing them that the en- 
tering of Hydro into merchandis- 
ing will not decrease but increase 
their sales. 

4. Their co-operation is abso- 
lutely necessary to carry out sug- 
eestions in OC.” 

The Purchasing Committee re- 
ported that through the Hydro Sales 
Department they secured a list of 
all the appliances sold in the var- 
ious Hydro municipalities during 
the year 1921, and the prospects for 
1922, which was intended to be used 
as a means for co-ordinating the 
buying of electrical appliances for 
all Hydro Shops, to secure the very 
best prices and terms. 
of this information was presented to 
the members of the Committee, but 
no action was taken. 

The Accounting Committee had 
Mowmectines during the year, but 
iiemeoecretary reported, that an 
accounting system to meet the re- 
quirements of the average Hydro 
Shop had been devised by him, and 
put into operation in two or three 
of the municipalities to try out; also 
that after operating for a year and 
ironing out the wrinkles in the sys- 
tem, that it was ready for universal 
adoption by all the Hydro Shops, 
and that plans would be laid for in- 
stallation of this system wherever 


A summary 


necessary. 

After presenting these reports the 
Committee appointed a_ sub-com- 
mittee composed of Mr. M. J. Mc- 
ijenty, Mr. Ll. G.ilreland, Mr. A. 
Wiipectewatt, Mr. G., J..Micklez, 


to collaborate the reports, and pre- 
pare in printed form a pamphlet 
containing what is thought best in 
each of them as a guide for Hydro 
Shop managers and appliance sales- 
men, carrying on their work as suc- 
cessful Hydro Shop managers; also 
to place in this pamphlet a discus- 
sion of the working of the account- 
ing system, which it is desirable to 
keep. 

After some discussion on the HY- 
DRO LAMP, the following resolu- 
tion was put to the meeting, name- 
ly: 

It was moved by Mr. McHenry, 
seconded by Mr. Shearer, that the 
Merchandising Committee go on 
TecOrd = as= Mavine saith si tie 
HYDRO LANIPe and’ that 1 the 
Sales Department supplies local 
managers with cuts for advertising 
purposes, the local Commission 
will) stipport, thes ity DROW ANP 
with local advertising to get it 
before the people as much as pos- 
sible. The resolution was carried. 

It was also resolved on a motion 
by Mr. Perry,-seconded by Mr. O. 
Ho Scott. that the bulletins ite 
Hydro Lamp,” be continued in its 
present state, and that efforts be 
made to make it as “snappy” as 
possible. 

It was also resolved on motion 
Dyin. Shearer. seconded by. Mr. 
Perry, that the Merchandising Com- 
mittee go on record as favoring the 
continuation of the Hydro Sales De- 
partment acting as purchasers for 
various municipalities 
quested, and that the development 
of the Department along the line 
of education and publicity be active- 


where re- 
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ly carried on, and that any loss in 


cost of power. This was also car- 


connection with such operations be ried. 

considered by the.H.E.P.C. as a gen- Respectfully submitted, 

eral overhead expense, and charged Ge Je Nickles 

to the municipalities as part of the Secretary. 
1 IF 1— FF — 


Discussion 


Mr. J. E. B. Phelps, Sarma: Mr. 
President and Gentlemen: ~ Before 
opening the discussion on this paper 
I want to take this first opportunity 
of thanking the members of the 
Association for electing me as a 
Viee-President at) the” electiou//,o1 
Officers in January. I can only look 
on this election to the Vice-Presi- 
dency in this Association as practic- 
ally a vote of confidence, You all 
know what I went through in the 
City of Sarnia. I suppose I was one 
of the best advertised men from Dan 
to Beersheba and from Joppa to 
Jerusalem, andsitdidinot, cost, nie 

anything. I think we should have 
- got into this paper something along 
the lines of free advertising. 

However, I look upon the election 
of myself to this office in your Asso- 
ciation not so much as a personal 
matter as evidence that the Mem- 
bers of the Association wanted to 
see a fellow given a square deal, and 
that you were bound to do all you 
could, when a fellow needed a 
triend, to show your loyalty; and I 
want to tell you, gentlemen, that I 
appreciate it. 

This Committee has had several 
meetings not only this year but last 
year. The question of merchandis- 
ing is a big question, and we need 
all the assistance that can be given 


the ‘Gonimittee? “Wh we Mhavemmiers 
anything out of this Report which 
you consider vital to the selling of 
appliances, to merchandising. we 
want you to tell us. We want you 
to freely bring out your ideas. 

There was a hue and cry raised 
that the Hydro shops were not play- 
ing fair with the contractor-dealers. 
I believe from a couple of..towns, 
the contractor-dealer went before 
the Gregory Commission to make a 
complaint because of the work ot 
the Hydro shops. 

You will see in the Report that it 
is not the policy of the Hydro deal- 
er to conflict with those _ shops, 
because we are in reality servicing 
the public, and we should not be 
fehtincsone anoener. s Lt wave mee. 
together in co-operation and back 
one another up we will be able to 
give the public a far better service, 
and, incidentally, it will be better for 
everybody concerned. And when the 
Hydro shops play fair with the con- 
tractor-dealers in their own Muni- 
cipalities, they should also play fair 
with one another. They should not 
get over onto the fellows 
eround. That has been done. We 
cannot deny the fact that we have 
municipalities represented here 
to-day who have been _ peddling 
appliances in other Municipalities. 


other 
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We heard that threshed out at the 
last Convention, and it is a regret- 
able fact. This is not the place to 
wash dirty linen, that is for electric 
washers. 

We want to play fair, serve the 
people in our Municipalities, and let 
the other fellow do the same. 

I would like to have the members 
present enter freely into the discus- 
sion and give us their ideas. 

Mr. O. H. Scott, Belleville: Mr. 
President. There are so many things 
that one might touch on in connec- 
tion with this very large subject of 
merchandising that one rather hesi- 
tates to get up and start speaking 
upon it, because many things come 
into your mind and can only be 
touched on briefly. 

There is one thing, however, that 
has been uppermost in my mind 
for a good many years, and that is 
the fact that everybody, all the 
Municipal Utilities which have an 
electric shop, should adopt some 
standard insignia, some standard 
name, from the East of the Prov- 
ince to the West of it. 

I think it is universally stated by 
manufacturers and jobbers. that 
there. iseno outlet tor the, sale “of 
electrical merchandise so good as 
through the Hydro shops; and we 
men: who: are in charge of these 
shops do not realize fully, it seems 
to me, the value-of a common name. 
Tt does not make any difference 
whether the name is the Public 
ilies ;o1 sondon.or the diydro 
Commission of Hamilton and so on, 
we can all adopt one name for the 
merchandizing end of the business. 
[tescenisato. ime thatethe value>ot 
that is going to increase the confi- 


dence many fold in the people who 
use the electrical appliances. 
There is one thing which demon- 
strates to my mind possibly more 
than anything else the importance 
of this thing, and that is that there 
is very seldom a consumer leaves 
the lines now who does not come in 
and settle up his bill before he goes. 


We sare: finding, i that way iil 
Belleville. We know that if they 
leave Belleville for Voronto, that 


they will get a bill in Toronto with- 
ine weckeand timlessetne  Hillgois 
paid, they cannot enjoy the use of 
the Hydro in Toronto. 

We want to adopt some insignia 
which we can use in our window 
dressing. 

You have practically to adopt a 
uniform price. Mrs. Jones does not 
want to go to Toronto and get a 
washer at a certain price andstheil 
come back to Belleville and see a 
washer at another price. Insignia 
help towards uniformity in 
prices. 

This is all I wish to speak about 
at the present time, except that ! 
would like to ask some of the mem- 
bers from other Utilities to tell me, 
tor my information, what the cost 
of installing ranges is in their vari- 
ous Municipalities. 

Mr. Phelps: Mr. President, in the 
City of Sarnia we do not do any 
Wilting, in) counection — with, our 
Hydro shop. We were the first peo- 
ple to introduce the sale of electric 
Tanoesmileticncivya sitter we nad 
done the missionary work, so that 
people were beginning to buy 
ranges, then the other contractor- 
dealers thought they ought to get 
a finger in the pie, and rightly so, 


will 
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and. then started to sell ranges. It 
got to the point where if I wanted 
to get a price on wiring in a range 
I had to go to the contractor-dealer 
and send him up to the house to get 
his price on the job; and if he was 
wide awake and wanted to be crook- 
ed with me, he could probably get 
ahead of me and sell the range him- 
self. So that I had to show them 
my hand, and I called the contrac- 
tor-dealérs together (and © stalked 
about installing ranges -in. the 
homes; and developed a method by 
which I could go out and measure 
up and give the people a price, and 
any of those men would. wire for 
thateprice. | lhemprice pances com 
$35 tor $00, now, and ats working 
OUL MeLy= Satistactorilve my. oupldl| 
know that some homes can be wir- 
edeiar sIMoOreichiemply thane omens: 
Some already have a conduit ser- 
vice, ins Some. .cases, wwith ta laree 
enoueh entry box to take care ‘of 
a range. Others just have the old- 
fashioned way, and when you come 
COM Le Wit G hy Olle lavicl Mt OMCattyaeuue 
conduit service down into the base- 
ment and hook up the other services 
in the home, and it costs somebody 
money. 

I might say, Mr. President, that 
we give the customer the option of 
choosing his own contractor-dealer 
to do the wiring. In case they have 
no choice in the matter, we guar- 
antee to hand the business around 
to the contractor-dealers in turn, so 
that they all get a fair share of the 
business. 

Mr. M.J. McHenry, Walkerville: T 
might say that in Walkerville we 
have worked on a different pro- 


gramme. We are installing ranges 


on a flat rate of $27.50 in any house 
where the meter is already in the 
basement and where a sixty ampere 
three wire service is sufficient. 
IfAitis too” JarcéeiGr Samia 
ampere service, we make it a special 
job. -We have not -any wiring 
department. About every six months 
we call for tenders from the vari- 
ous contractors who are working in 
our Municipality, on a flat rate for 
the installation of range services. 
Andis we. picky front sthestenders 
received a reliable contractor who 
gives us the lowest price. Our pres- 
ent figure is $27.50 per range. 
Mr. Ws T0but, 2S i701 ford ment 
Chairman, insotratiord, =werdo our 
own wiring.. At the outset we took 
up with the contractor-dealers the 
question of range installation, and 
asked them if they would do our 
wiring at a certain figure. The price 
which we took was the cost in effect 
in London at the time, $35 for num- 
ber 6 service; $45 for number 4 ser- 
vice, including picking up the light 
service and also the wiring neces- 
sary for the range installation. We 
are able to get one of the contrac- 
tor-dealers to take it on that basis 
and ran along for possibly four 
months on that basis; but finally 
we had to go into it on our own 
account. The contractor whom we 
got hold of was the only one who 
would do it on those conditions; but 
we found they would go into the 
home and claim that they were not 
getting enough money for the work 
they were doing, so as to account 
for any rough work that they did. 
Therefore we concluded that we 
had to go into it and do that work 
ourselves. We install a number 5 
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service for $35 and a number 4 for 
$45. That includes all the neces- 
sary wiring. 

We have recapitulated all the wir- 
ing jobs done last year, and our gross 
profit on the wiring jobs last year 
Waomare perm -celt.of Our cost and 
besides that we have a lot better 
relationship between ourselves and 
consumers, because all the work is 
done by our own men who are 
directly responsible to us, and we 
CaieeSive the personain a pinch -a 
whole lot better service than they 
could get through the contractor; 
and our experience in Stratford has 
Beene very ustroncly inv iavour eof 
doing our own wiring. 

Mr. J. J. Heeg, Guelph: I would 
like to say a few words, as a mem- 
ber of the Merchandising Commit- 
tee, On the report-just read by Mr. 
Mickler. I hope the members of 
the Association will appreciate the 
work your Committee has done, 
because you will see it was no small 
job; and the valuable information 
in that report, I think, is going to 
Deva very, valuable «asset to every 
municipality connected with this 
Association. 

The pointers that we get and the 
things that go with public utility 
merchandising are altogether dif- 
ferent from the ordinary contrac- 
tor-dealer or merchant. Wieweas 
members of Public Utilities, and 
those having charge, naturally have 
to give what your report says, a 
real service behind everything that 
is sold. The question of looking at 
the profit only and letting it go at 
that is absolutely wrong from our 
poimmron views We have. to” keep 
the appliance in working order. That 


means, of course, we sell the pow- 
er and get the kilowatt hours which 
the appliance is really sold for. 

In Guelph we have made the prac- 
tice of servicing behind everything 
as nearly 100 per cent as possible. 
If an appliance goes out of commis- 
sion, it is either a case of making a 
repair speedily or of supplying the 
customer with an appliance to tide 
him over in the meantime. 

The question of wiring has also a 
big influence upon the development 
of selling appliances. We have done 
wiring for, possibly, twenty-five or 
titi yey catswlone pelore tier City, 
took it over; and we have found it 
is a very valuable feature in coir- 
nection with public utility business. 

The question of costs of install- 
ing ranges is a pretty hard thing to 
define. It depends a good deal upon 
the size of the range and also upon 
where the service comes in, and the 
size of it. We have found that from 
the smallranves up to they larger 
sizes, which would mean either a 39 
ailp,-senvice, S-wite. 22U,..up toute 
100" ampr service, =S-wire,. 220 the 
cost will vary anywhere from $25 
to7$/o% and, as ‘Mr: Tobin’ pointed 
OUt, ae COod™ proline catiom De  simads 
from wiring if it is well conducted. 

Mr. J. H. Bennett, Barrie: Mr. 
Chairman, how can these gentlemen 
escape the inspection, if they can 
Sctetme witing, done. atethat cost. 
The specification which the inspec- 
tor in our town has makes it that 
we cannot get wiring at any such 
COstudas tuescmociticnen sive. 1 
would like to know how they get by 
the inspection part. 

Mr. Tobin: As far as that is con- 
cerned, our work has all to pass the 
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Hydro inspection, and is of the same 
standard as any other work. 

Mr. W. H. Childs, Hamilton: — Mr. 
Chairman, wein Hamilton sent out 
a letter to each wiring contractor 
in the city asking for tenders on 
four different styles 
The lowest tender we got was $35 
tot thNLee eNG..O 6, OU elillpere..1t6 
take care. “ot the vsmall srance 
dibree No; 165,00 vampere. w40—e, tue 
range, was somewhere above $45, 
but I have just forgotten the exact 
amount. The larger size was three 
No. 4’s, 100 ampere, $65. I do not 
mean that the wiremen tendered on 
those prices, but I mean that is the 
price we charge, and we make 
approximately 10 per cent. on the 
price that they quoted us, in turning 
it VOVeratO eLhes customer slndornot 
believe any municipality can do busi- 
ness unless they make some profit. 
If the contractor quoted us $41, we 
would charge $45, so that we would 
make some slight profit on the job 
for the bookkeeping that is neces- 
sary in connection with it. 

Vesna ve, COnesintomdi les marten 
very carefully in Hamilton, and I 
really cannot see how in Stratford 
they can «make a profit of 42. per 
cent. on a $35 mstallation. “Ii you 
Cammet O00 per scents ciicicncy asa 
man working every minute with a 
job to go to as soon as he finished 
the last one, you might get'a very 
fait. DriGGs: but, atcaspricesot cs50.en 
am afraid that the wiring contrac- 
tor must steal the material from the 
Commission to do his work. We 
keep ours carefully locked up. 

I feel that we are being forced 
into wiring. Before we started to 
quote these flat prices for the dif- 


of wiring. 


ferent styles of installation, which 
by the way only cover a_ service 
where the meter is already in the 
basement, and if the service comes 
in upstairs, there is an extra charge 
which the customer must arrange 
with the wireman before he goes 
on with the work, the cost of ser- 
vices used to run about $65 or $75, 
and we have brought it down to 
$45; and we are doing fairly good 
business. Last month there were 
96 ranges installed on our lines, 
that is during the month of May. 

I sometimes feel that perhaps the 
contractor-dealer or wireman who 
is doing the work is getting too 
much; but so far, we have not been 
successful in getting anything like 
a competitive price; and we may be 
forced into doing. the wiring; but 
my fondest hope will be realized if 
we can equal the price that Strat- 
ford is doing it for, I can assure you. 

Mr. E. R. Snuthrim, Stratford: Mr. 
Chairman, we practically do all the 
wiring in Strathroy, and at the pres- 
ent time we charge $35 for No. 6 
service and three No. 8’s to range. 
I do not think myself that this is a 
fair price for all the jobs, because 
some of the houses where the ser- 
vice is already in the basement pay 
a pretty big profit. - In others: we 
have to go to the attic for the ser- 
vice, and we lose money on them, 
and we take that off the profit on 
the range. The total of the=instal-= 
lations would give us a 
profitc but “note as* mtelae save 
should get on all our range instal- 
lations. We live too close to Lon- 
don to vary much from their prices, 
and we have adopted this plan to 
make a profit on the total wiring. 


small 
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On some jobs we get close to the 
cost; on others we make 75 to close 
to 100 per cent. I do not understand 
_how anyone can do wiring for $35, 
unless the service is already in the 
basement and they. have only” a 
short distance to go to the range, 
and make a profit: of more than 
LO per icent: 

I would like to ask Mr. McHenry 
of Walkerville if their price covers 
also the cost of connecting from 
where the meter is put in the base- 
Hiciteromune Wwites <1" the house, 
where the original wiring is in the 
attic, or is that charged as an extra? 

Mr. McHenry: In any case where 
the wire is connected into the attic 
the contractor gives a special figure, 
and the householder agrees to that 
before the work is commenced. 

Mg sruinrim: “Phen that would 
make a pretty good thing. May I 
Zot iGeebOoIn, Of Stratiord, if the 
$35 covers the change where the 
wiring comes into the attic? 

Mr. Tobin: It covers it, wherever 
the wiring is. 

Mr. Smithrim: I cannot figure 
Where you can make 42 per cent 
profit. I think the material with 
the labor will run over $35. 

Mr. Mickler: Mr. Chairman and 
Somuemeie  ineorder to clear up 
some misunderstanding that may be 
creeping into the minds of some of 
you in connection with Stratford’s 
operation, I would like to explain 
just how the figures were arrived at 
which Mr. Tobin has quoted. 

The total number of wiring jobs 
done last year, since they were in 
the wiring business, including some 
large wiring jobs, and a few small 
enes, was 200, and the average 


charge to the consumer was $41.14. 
iihesoddecentseare caused: bys some 
of the large jobs being done on 
PerCOltracta prices lotro a -Hat 
price. The $41.14 for these jobs 
paid for the material and labor and 
also provided, as Mr. Tobin has said, 
42 per cent gross profit on the cost, 
thatpcoctspeine the material and 
labor costs only. 


The bookkeeping system which 
Wem haves otbatiordmatice wien 
we hope to ultimately have in every 
Hydro town gives the actual cost 
fom labor sands matertal only... the 
other costs are treated as overhead. 
NGPA MATLer a Olalactmileothathond 
the overhead brought the profit 
down to less than 10 per cent. on 
the selling price, which I figure is 
reasonable. 


Mr. A. W. J. Stewart, Toronto: In 
Toronto I think we have a scheme 
a little different, on the installation, 
from anything which has been 
brought out to-day. When we start- 
ed out on the installation of ranges, 
we put on a flat price of $45, which 
was considerably less than the 
average charge before that time. 
After running for about five or six 
months, we reduced that to $40, 
because we found that that could 
be done and still show a small pro- 
fit. We do not do any wiring our- 
selves. All the jobs are done by 
outside contractors; we do not tie 
up with any one contractor. A range 
is sold to a customer and he is told 
at the time he buys it how much we 
will install it for. If it is 70 amperes 
or under we charge him $40, 
regardless of the size of the house 
or what he has in it, provided it is 
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not an apartment or a duplex. If it 
is more than 70 amperes we charge 
him $45, 

Ns: soon. as thesjob- 41s escola, -our 
own man goes out and looks at the 
job and makes a sketch and a list 
of the material; and that is handed 
to three or four contractors in turn 
and they bid on it without going to 
the, jobvdteall “Phatesaves the aime 
OL goinewour to dooks-at=the jobs: 
The job is then let to the lowest 
tenderer, and we find that at $40 
and $45 we can get out on it com- 
fortably. We do not make a large 
profit and do not want to. 


We also have a flat Vist price for 
water heaters in conjunction with 
ranges. It includes the connections 
and also the covering of the tank. 
If the customer does not want the 
tank covered, we will not do the 
job. We charge $75 for the range 
and water heater, combined, com- 
plete, and we find that we get out oa 
that price. We have not had any 
trouble in working this, excepting 
that occasionally a contractor thinks 
that the price is alittle bit low. 
The jobs are all let by tender and the 
prices that we charge are based on 
the price handed in from time to 
time by the contractors themselves. 
We have found it to work out very 
satisfactorily in that way. 

Last month we sold, I think, 
about 220 ranges, and quite a large 
percentase, ot | thoser ware = cold 
installed, and are put in on _ this 
basis. 


Mr. Childs: I would like to ask 
Mr. Tobin how many men they have 
employed on their staff in wiring. 


Mr. Tobin: We have at the pres- 


ent time, I think it is eight. Last 
year I think we had six or seven. 

Mr. Childs: Then they installed 
four a week. 

Mr. Tobin: We installed about 350 
last year, since we started our own 
wiring. We started about the middle 
of February, and we took over the 
wiring from May or June. 

Mr. G. W. Blay, London: In Lon- 
don we have a flat rate of $35 for 
a three No. 8 service and of $50 
tor three sNo, Os: 

In connection with all the water 
heaters installed, we send a man 
out to give an estimate on each 
individual job before it is put in, and 
we will not install them unless the 
tank is covered, at the present time. 

Mr. Scott: Mr. President, I think 
this discussion has brought out the 
fact that the Merchandising Com- 
mittee of our Association has still 
a lot-of work to do. We have here 
a variation in price between $27.50 
and $75 for the installation of a 
range in various parts of Ontario. 
There are several things which 
might be said. Possibly one town 
is not payiie the isamenpricem an 
its labor as is being paid in another 
town.« One #town. is sbuyine sie 
material cheaper than another town. 
Mr. Hall’s Inspection Department 
may not be carrying out the rules 
uniformly, and insisting on the same 
standard of work in the various 
parts of the Province. 

Possibly those three points, in a 
nutshell, will cover the difference in 
the various prices of which 
have, heard here. 

Down at 


we 


Belleville we cannot 
install the smallest range in the most 
modern house and get anything 
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more than 10 per cent. profit on the 
selling price at less than $45. [I 
think we shall have to send some 
of our wiremen and our wire fore- 
WMlenetipeto VV estern) Ontario to ind 
out where the shortcuts are. 

This is all a part of the work of 
our Merchandising Committee. I 
think the discussion has been splen- 
did. I would now like to start a 
discussion on the size of flat rate 
water heaters being recommended 
by the managers in various munici- 


palities. 
Wie Be TES I NPE Vis bel wh dad © oar0 
Ontario: Before leaving that sub- 


jectuel would likesto ask Mrs Hall 
something. Mr. Scott said that there 
were very likely several reasons for 
the variation in the cost of installing 
ranges, one of which would be per- 
haps a difference in the specifications 
or in the strictness of the inspector ; 
and I was going to ask Mr. Hall 
whether there was any variation in 
POSsemtitless el domo thinkithere is. 
I think they have as nearly as can 
be humanly possible an even and 
uniform system of specification for 
the installation of ranges. 

Vig ale tivot hazel, Hee .C, oF 
Ontario: I think T had one of the 
first water heaters that Moffatts 
Mlanutactured, and [ installed. it 
rather as an experiment, back ‘in 
1919. That was a heater with six 
sixty watt element for flat rate 
purposes and 2,000 watts for emer- 
gency. Since putting that in I have 
never connected the six sixty but 
I have always used it on the low 
heat of the 2,000, which gave 500 
watts. At that time I had an idea 
that the insulation of the tank would 
be a very important factor and I 


insulated the tank with an inch of 
hair felt, an inch of felt paper, and 
an inch of asbestos cement, giving 
a depth of three inches.- (hat was 
thought by many to be quite a lot 
of insulation; but ‘on the experi- 
ments I carried out I found that by 
heating “the tank “until it was hot 
at the bottom and leaving it stand- 
ing with no water taken from it, 1 
could get water after 48 hours warm 
enough for a bath: TI think that has 
led to some experiments that were 
carried on in the lahoratory. Per- 
haps someone here knows some- 
thing about them. Most of them 
were published in the Bulletin, I 
believe the insulation is the impor- 
tant factor, and that you should 
have at least 1% inches to 2 inches 
of hair felt. I do not believe that 
the asbestos or paper air cell will 
at all touch the insulation of hair 
nelt, 

Five hundred watts, with a family 
of three or four, should give suff- 
cient water; in many instances they 
are using them as low as 400 watts, 
and I know of one that is 300 watts 
and giving satisfactory service. 

Mr. Jeffery: I may say that in 
my house I have installed a flat 
rate heater, 500 watts for the low 
element. At the time I thought 500 
would be too smallk-and - hadmit 
6o0rHatrate, and L had to turn 1t ont 
every night for steam came out 
every time you opened the hot water 
faucet. J find that gives all the hot 
water we need for a family of five. 
Over the tank is 1% inches of hair 
felt and three thicknesses of cor- 
rugated paper. 

I recommended the 660 element 
for a friend of mine, a doctor, and he 
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could not get any hot water at all. 
He found his piping was not in 
properly, and he had it changed. 
The piping in his house was such 
that there was a return from the 
bottom of the tank to the top and 
it always gave him instantaneous 
hot water. Hechanged his hot water 
neater two or three times and still 
did not get enough hot water with 
750 watts; but after a while he told 
me he believed he was using more 
hot. water thanthe sequired, that :he 
had a maid who was somewhat 
wasteful with hot water and since 
he discharged the maid he has had 
plenty of hot water. 

If the tank is properly lagged and 
if the pipe is properly installed 500 
watts will give all the hot water 
any small family will require. 

Mr. Phelps: Mr. President, I have 
come to the conclusion that the dis- 
Cussion, Ol mclectricawatemeneaters 
should really be in a plumbers’ con- 
vention and not at an electrical con- 
vention. We have installed some 
water heaters in Sarnia, and we 
have got the heaters so hot that 
they burned the lagging, but they 
failed to get hot water in the tank. 

Mr. McHenry: Mr. President, in 
connection with water heaters, the 
experience which has been related 
by various members we have found 
to be correct in several instances. 
We have installed, during the last 
five or six months, in the neigh- 
borhood of some 50 or 60 flat rate 
heaters. We have standardized on 
7oUeiatierate, 2.250" watts-ons the 
meter, which we have found to be 
satisfactory in about 50 per ‘cent. 
of the cases. We have found, how- 
ever, that in about one-half .of the 


installations we have had trouble. 
We have always recommended lag- 
ging, and in fact we tell every cus- 
tomer that we will not guarantee 
the heater to be of any value at 
all unless the tank is properly cov- 
ered. We do find, however, that the 
plumbing in a great many houses 
is, mot :satisiactory 1Ot eatiereleciiie 
hot water heater, and that a con- 
siderable expense is involved in 
changing the plumbing in order that 
they may get satisfactory results 
from the hot water heater. 

On this account we have been 
unable to establish a flat rate for in- 
stalling hot water heaters, because 
we find in every other house we go 
to it is necessary to make changes 
in the plumbing, which throws out 
thessclieme of the flat mater tomeue 
installation of the heater. 

There are several features besides 
the plumbing on which we find you 
cannot strike an average on the 
water consumption for a family 
of a given number. We tried it. 
out and found that where it worked 
very nicely for one family of, say, 
four people, where they would use 
thirty gallons of water a day, dis- 
tributed in such a way that 750 watt 
flat rate will carry it, we find that in 
the next family of four they use 
twice as much water and we could 
not get any results. So that a ques- 
tion comes in there which is very 
difficult, involving the education of 
the public towards economy in the 
use.of -waterjon, thexelectricehearet 
on theiilaietate. 

We have now instructed our men, 
wherever a water heater is installed, 
to see that there are no taps leak- 
ing, because we found that a lot of 
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hot water was being wasted and 
that that was the cause of com- 
plaints of failure to obtain results 
on the heaters. 

Mr. J.J. Heeg, Guelph: One point 
has not been touched upon in this 
discussion, which is without doubt 
very valuable to all of us, because 
water heaters are a desirable load. 

What we have found in Guelph 
to cause trouble is that the average 
plumber will not take enough 
Miterestaamie athe, wiistallation: Of %2 
water heater. As Mr. Phelps might 
Say, thesplumbers really do” need 
some education, and it would be a 
good thing if they were here. 

I have found that in turning on 
the hot water the cold water will 
by-pass down through the tube up 
through the heater and through the 
hot water tap and leave the tank 
full of hot water. Plumbers usually 
put in a device costing $3 or $4. We 
put in a small disc of galvanized 
iron with a hole about one-eighth 
of an inch; and the minute you turn 
on your hot water tap the water 
will come through that hole very 
slowly and, consequently, you have 
toedraw. ofietheatank,. Its avery 
valuable feature and inexpensive. 

We tell our customers in Guelph 
that a thousand watts will compete 
with the ordinary coil in a furnace. 
If they will give the same con- 
sideration to a thousand watt heater 
that they would give to a coil in the 
furnace they will get a good ser- 
VWiccumrlimihey draw -ailethe water 
off the tank when they have a coil 
they will have to wait until the 
coil heats more. 

During the night, if they have a 
heayy fire in the furnace, banked 


up fairly close to the coil, they are 
going to have very hot water dur- 
ing the night, while with an elec- 
tiie water heater you can turn :it 
down to 250 watts and will have 
hot water at a very low cost. To 
anybody who wants a 3,000 watt 
heater and get water quick, we 
recommend them to put in a gas 
heater. 

Mr. McHenry: with reference to 
the report of the Merchandising 
Committee. I happen to be a mem- 
ber of this Committee and am inter- 
ested in merchandising. 1 feel that 
the report which has been presented 
is one which the members of this 
Association should find very valu- 
aplews lethinice thes report should 
receive the full support of all the 
utilities who are members of this 
Association and that the Committee 
should be permitted to go ahead 
and carry on and complete the work 
which it has started. 

Several of the Hydro municipali- 
ties= Have been, operating tLiydro 
shops for a considerable period; 
others have been operating for a 
much shorter time while others 
have just started. A good many 
of them have not operated at all; 
and speaking for the benefit of those 
utilities who have not inaugurated 
anything in the nature of an appli- 
ance business, I would like to refer 
the superintendents and managers 
tOMmale eautiCres aiWiliCigurecently 
appeared, the last issue, I. believe, in 
the Hieetric World, written by an 
official of the Edison Electrical 


PE RSCOD MOL aeaatticlealcrerredato 
by Mr. McHenry will be found on 
page 247 of this issue. 
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Appliance Co., Chicago, and en- 
titled, ~“Should® sCentrale Stations 


Merchandise?” It is one of the best 
written articles along the line of 
that very much discussed question, 
Should: ithe icentraluestation inet 
chandise appliances? This gentle- 
man 1s very-much an tayor. and 
his arguments in favor of central 
station merchandising apphances 
diem One iy. SwiiclnOxCepulonaliy 
soodp and, 1 thinks .cover = the 
ground so well that there is no rea- 
son left why the central station 
should not merchandise appliances ; 
but he brings out the point that 
there is no use in any central sta- 
tion of any kind whatsoever, whe- 
ther publicly or privately owned, 
attempting to carry on a merchan- 
dise department unless that de- 
partment is on a business basis. It 
must be operated as a private deal- 
er’s business would be operated. 

I think a great many of the Hydro 
municipalities who have operated 
Hydro shops have come to the same 
Conclusion waitetay ca tomolmexpe i: 
ence. A great many municipalities 
into this rather blindly 
because there were very few of us. 
or probably none of us, who had 
any experience in operating a mer- 
chandising business of this type, 
and it is only through experience 
that we have learned certain things 
which we must guard against in 
operating such a business. 

My own idea is that the merchan- 
dising department of any Hydro 
shop or any central station must 
be a separate. department which 
carries itself entirely and pays all 
its own expenses and does not 
impose any burden whatever on the 


went 


other departments of the utility; 
and I think that is what we are 
approaching when we attempt to 
outline a basic policy. This report 
of the Merchandising Committee 
does not attempt to particularize 
and say that any municipality shall 
do certain things in regardito ucer 
tain details, because conditions in 
municipalities vary and I do not 
think it is possible to prepare a pol- 
icy for the Hydro shops which will 
be contplete in every edeétathepuimae 
is possible to outline a basic policy 
under which all the Hydro shops 
can operate. 

It is possible to outline or to bring 
Ito = ellectyjauisysten Ol mene! 
advertising which will be used and 
applied by every Hydro shop in the 
Province, of Ontario.« Its = possiiie 
to have some form of insignia, as 
Mr. Scott has outlined, which will 
be used by every Hydro shop in the 
Province. - It is further “possible sto 
have a basic system of accounting. 
They may elaborate upon it, but the 
basic system can be the same every - 
where. 

The broad general policy under 
which all appliances are sold should 
be the same intevery iiydrogchop 
and if that were followed I think 
that would eliminate some of the 
objections, and practically all of the 
objections which are raised by botn 
privates ‘citizens “ands contractor. 
dealers to the operation of Hydro 
shops at the present time. 

To my mind there is only one way 
by which we can effect a scheme 
of this nature; and that brings me 
back to the old question which [ 
have brought up before this Associa- 
tion for the last two years and which 
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was brought to the attention of this 
Association by Mr. Scott, and that 
is that we cannot piossibly make 
dilly Wsewotethis report or of ithe 
valuable experience obtained by the 
various municipalities unless we 
co-operate as members of the util- 
ities of this Association. 


I am very glad to be able to say 
pidtelve seem, wbetter sions of 
co-operation of the utilities here 
to-day than I have previously. 1 
think we are getting to the point 
where we realize that we must get 
down to a solid foundation and that 
we are all working along the same 
general lines. 


With your permission, I would 
like to open a short discussion by 
asking to have every utility at pres- 
ent operating a Hydro shop say 
something as to where they have 
obtained their capital to carry on 
their business. I do not think there 
is a Hydro shop of any size in the 
mEOvincessthat fias Tote soura cer= 
tain amount of capital involved; 
and most of the larger shops have 
a tremendous amount of capital 
involved not only in stock on hand 
but also in accounts receivable; that 
is for appliances which have been 
sold on the instalment plan and for 
which the money is outstanding. 


What I want to find out is if that 
capital for the carrying on of this 
business is supplied from the Light 
and Power Department and whether 
the Department selling the utilities 
pays back to the Light and Power 
Departmen tainierest: on the: capital 
supplied, and what rate of interest, 
if any, they use, and how they arrive 


at the amount of capital which is 
carrying their merchandising busi- 
ness. 

lenichtesay, thatein Ou owl 
municipality we are paying interest 
on the capital involved in the Mer- 
chandising Department at the rate 
OMmeGmper celts pet launim. cote 
Power and Light Department. Last 
year it was $3,890. At the same time 
we are making our Merchandising 
Department carry itself in every 
respect. It is peine charged. rental 
for the portion of the Hydro build- 
ing which it uses, and it is being 
charged up with everything which 
we can think of, and which it would 
be fair to charge against it. 

Mr. Mickler: As to Mr. McHenry’s 
suggestion that a uniform account- 
ing system should be in force im 
every municipality, I might just say 
that during the past six wecks | 
have devoted some of my time to 
going from one municipality to 
another, where Hydro shops are in 
operation, starting out a uniforni 
accounting system. At the present 
time there are at least six under 
way and three or four more are 
about to start. 

In this uniform accounting sys- 
tem most of the things which Mr. 
McHenry mentions will be taken 
Cares Ol, interest, “One =the) money 
invested, which can be determined 
by the control accounts which the 
accounting system will establish; 
the overhead, including rent, sala- 
ries, and whatever other expense 
there may be involved in the oper- 
ation of the Department. 

Lewontin tOmmeeInpiaciZemen Vita 
McHenry’s statement that every 
Hydro shop should be self-sustain- 
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ing; and in operating these account- 
ing systems throughout the Prov- 
ince, so far as Hydro shops are con- 
cerned, at the: end. O1mevely = year 
when the books are closed it will 
devolve upon the auditors of the 
Commission to see that all expenses 
properly chargeable to the Hydro 
shops are put through the Hydro 
shop accounting system into the 
Hydro shop operating statement, 
and with the thorough co-operation 
of every Hydro shop manager this 
CAs De DLOUCht a pOl ie aher calsuiG 
reason to mince matters at all or to 
tty to COver 1p One expense. with 
another. We are competing with 
other peoplesin the same- line "or 
business and as there is quite a feel- 
ing prevailing at the present time 
against the operation of Hydro 
shops, we must make it as easy for 
ourselves as possible by seeing that 
we are operating fairly, and we 
must make it as easy as possible for 
our competitors, the contractor- 
dealers, because we need them to 
stimulate our business. 

Mra. Ce McCollum, HEP Gof 
Ont.: In going over the accounts, 
I am forced to admit there is an 
element which is almost tragic in 
that many Hydro shops are oper- 
ated at a loss which has ultimately 
to be made up from the revenue 
from rates. We are very apt to for- 
get that merchandising is a business 
in itself, and that training ‘as an 
accountant or an engineer or any 
other line does not necessarily make 
a man a merchant. By looking 
over our own town, where we live, 
and the stores which have changed 
hands, and the signs which have 
been up and have come down to 


be replaced by other signs during 
a number of years, we feel bound 
to acknowledge that it is not every- 
body who sets up in business who 
makes a success of it. 

The ordinary Hydro manager is 
really handicapped by the fact that 
he has practically unlimited credit 
and is not bound down like the 
individual by the need of buying 
material only as his _ business 
requires it. Most Hydro shops which 
have shown losses could probably 
trace it in the last analysis to over- 
stocking, buying material at 5 per 
cent. discount and losing 25 per 
cent. on bad sales and old stock. 

The accounting system which 
Mr. Mickler has spoken of has been 
introduced in some towns, but 
unless we start buying material in 
related quantities, according to the 
volume of sales, and turning it over 
frequently, selling at a fair margin 
of profit which will enable our com- 
petitors to do business successfully 
and safeguard our stock so that we 
can at any time tell whether or not 
all of the material purchased has 
been sold and accounted for, and 
have a regular accounting system 
to show in a balance sheet whether 
the business is being carried on at 
a profit, there is bound to be room 
for very serious criticism. 

Mr. Mickler and I went over the 
accounts of a municipality a short 
time ago where they have a Hydro 
store, a very nice little shop, appar- 
ently well operated and economically 
run, but there was a loss of many 
thousands of dollars shown up in 
their balance sheet, and there were 
no records in that shop from which 
we could determine how that loss 
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developed, whether material was 
sold at a loss or whether it was sold 
without record, or whether the pro- 
ceedss had, fever ‘gone into “the 
treasury, but certainly there was a 
big loss there which up to the pres- 
eile tinier coulds not be explained 21 
maintain that that is the worst kind 
of unfair competition, to have a little 
shop operating at a loss competing 
with merchants who had to pay rent 
and make a profit. It means that 
nobody else can compete success- 
fully with them without losing 
money. Merchandising is a busi- 


ness by itself and requires much 
training; and the ability to run a 
show-room and fill it with season- 
ably and properly purchased stock 
does not necessarily mean that it is 
going to be operated at a profit. We 
have to be governed by the rules 
which govern every successful mer- 
chant. Merchandising is a science, 
and I do not think anybody should 
go into it until he has studied the 
fundamentals of successful mer- 
chandising and -of the accounting 
end of it, which is by no means the 
unimportant end. 


KF Hh —e 


Reports 


The Secretary’s Report 


As at former Summer Conventions 
the Secretary’s report again covers 
the membership of the Association. 
A further slight increase is shown 
in the number of Member Utilities. 
Kon 122" we had, 132° utilities -as 
members in good standing; for 1923 
the total is 134. New Utilities that 
have ‘been added to our list of mem- 
bers are: Ancaster Township, Dela- 
ware, Dorchester, Elwood, Elora, 
Etobicoke Township, Lambeth, Lis- 
towel, Maxville, Toronto Township. 

Utilities that were members dur- 
ie 1927-and failed to renew tor 
1923 are: Alexandria, Arthur, Ayl- 


mer, Carleton Place, ‘Otterville 
Penetanguishene, Port Dalhousie, 
Springfield. 


In 1922 there were 37 Commercial 
members; the list for 1923 shows 
a total of 34, which includes: The 
Gantimental., -lectric Cow Limited: 
hee vasco:Co.skimited® the solex 


Company, Limited, which companies 
ask to be admitted to Commercial 
Membership. The Commercial Mem- 
bessitipe: former hy ied) bye vee le 
Winter Joyner, Limited, has been 
renewed under the name of Power- 
ite Devices, Limited, and that of the 
Canadian- Crocker-Wheeler  Co., 
Limited, has become English Elec- 
tric Co. of Canada, Limited, which 
is the controlling company. 

Two names are placed before the 
Association for election as Associ- 
AteS; Vizeul ae Moreans@, We hich- 
ardson. 

Membership tickets issued for the 
year 1923 total 595, being distributed 
as follows: 


ElasowA. broek les 205 
Nd Be ope ERR a on 205 
COMMerciAl are eas 118 
ASSOCIATES 2 ea ean 67 


All of which is respectfully sub- 
mitted. 
SD, he A CLEMENT: 


Secretary. 


230 


THE SB DEE TY. 


MTATHTTATHTTA TATU TT TUTUTUT EN TNTU TTA TUTE TUTE NCU TE TU TUTOO OTTO TOR OOOO TOOTU RUC e cc 


Regulations and Standards 
Committee Report 


To The President and Members, 
of the Association of Municipal 
Electrical Utilities of Ontario: 
Your Regulations and Standards 

Committees bee eave to report as 

follows: 


New Ruitres AND REGULATIONS. 
The new draft that has been in the 
hands of the Sub-Committee for 
some time is now about ready for 
the Main Committee’s approval. It 
was again revised to suit changes 
beino swmadesatethespresent time in 
the Board of Fire Underwriters new 
rules and regulations. This will 
make both ripntwtipate date, and iit 
the new Hydro Electric Power Com- 
mission’s rules are adopted by the 
Canadian Electrical Standards Asso- 
ciation, and made Dominion-wide by 
the Federal Government, we will 
have something that has been long 
sought for. 

The Sub-Committee have done a 
good deal of work in preparing the 
draft, and also deserve a good deal 
of credit for vetting the Wnderwrit- 
ers rules as well as other provincial 
rules made as universal as possible. 

We ‘also wish 10° report, that a 
movement 1s on foot in Toronto to 
license all electrical contractors and 
journeymen electricians. This By- 
law has not yet been passed by the 
Toronto Councilcand it at iss itewall 
only apply to Toronto at the pres- 
SH. Dine: 

All of which is respectfully sub- 
mitted. 

Signed by the Committee, 
Joun |-MiEEG, 
Chairman 


Minutes of Couvention June 
13th., 14th., and 15th., 1923 


The Convention was called to 
order. .at. the vOrchards® Pomielin 
Orillia, Ontario; «on “Wednesday, 
June 3th, 4923 -ate Zp: iby see 
President, A. T. Hicks. 


Mr. Tudhope, Mayor of Orillia. 
gave a short address, welcoming the 
delegates and extending his wishes 
for a most satisfactory and one of 
the most successful of a long series 
of successful Conventions. 

It-was moved by Mr. C..A. Walt- 
ers-andjsecondedsby Wit. | >= we: 
Phelpse. that thes minutes wotmcie 
previous Convention as_ published 
be taken as read and adopted, after 
changing the name of the mover of 
the resolution to hold this Conven- 
tionsat-Orlliamrom Min Rate Stan 
to Mr. J. W. Cook.—Carried. 


Thee President. ita veel eh) ck 
gave a short address, thanking the 
Association for having honored hini 
by having elected him to the prin- 
cipal office in the Association. 

The Secretary, sMras eR eee. 
ment, presented his report, which 
showed a slight increase in the num- 
ber of member utilities there beim: 
134 utilities that had renewed or 
taken “out membership, tor g1923 
Commercial memberships totalled 
35, which included the following 
new companies asking for election: 
The Continental Electric Company 
Limited; The Masco 
Lamited: at eae cole 
Limited. 

The names! of |). P: Moraantan 
C. W. Richardson were placed 
before the Association for election 
as Associates. 


Company, 
Company, 


Per eee UL Eel Ni 
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itewasemoved by Mra |= \>ilees 
and seconded by Mr. R. H. Staford: 
iatesthe secretary .s “report, be 
adopted and that those mentioned 
in that report for Commercial Mem- 
bership and Associates be declared 
elected—Carried. 

Ace iieasuter, Vir Ga). Whickler 
reported the Association to have a 
balance in the bank to date of $1,- 
709.80. 

Mr. J. J. Heeg, Chairman Regula- 
tions and Standards Committee, 
prescitededareport and moved, its 
adoption, on being seconded by Mr. 
We tenkecsorm Mr. -Ilece's' motion 
was carried. 

Vii erivetoen Phelps Chairman 
Merchandising Committee, was then 
asked to present his report. Having 
been requested by Mr. Phelps to do 
so, Mr. G. J. Mickler presented the 
report for him. Discussion follow- 
ing the report on Merchandising 
VaisepyoNLessrs. J. FB. Bhelps,.O: 
Ee ocottee Ni peMehlenry. ii W. 
lobittesie|elecow J.) H. Bennett, 
\WeeltioeGhids. Pe Rk. ssmithrim, A. 
Vel meotewartrG. We blay adie]. 
etciyge le ID) kothwelleand kK. C. 
McCoilum. 

limwoasmanoved py. Mires). ee DB. 
Phelps and*seconded by Mr. RK. H. 
Martindale: That the report of the 
Merchandising Committee be adopt- 
eapandethat the members of the 
Committee who have so freely given 
of their time and knowledge to the 
work be given the hearty thanks 
of the Association.—Carried. 

lawaseanoved. by ,aMr NL J. 
McHenry and seconded by Mr. O. 
H, Scott: That Glause 7, Section 
(a), of the by-laws be amended by 
inserting “(6) Merchandising Com- 


mittee” and “(7) Rates Committee.” 
Carried. 

The session adjourned at 5.30 p.m. 
AteOOUs pine tne delesates met 1of 
ties Conventions dinners. iit ja 
Millerwor Orillaw acted: as. toast- 
Masten and eimtthodueed si tau ee b 
Dowucy. ex- Vl Pe oupenintenden: 
of the Ontario Hospital at Orillia, 
wsespedker ot the evening. Other 
speakers were Mayor Tudhope, Mr. 
Geo. Leacock and Mr. H. G. Farrer, 
of Campbelltown, New Brunswick. 

After the dinner the Orillia Band 
cave a concert on the hotel; lawn. 

On Thursday, June 14th, the dele- 
gates were the guests of the Orillia 
Water, Light & Power Commission 
on a boat trip through Lake Couchi- 
ching and the Severn River to the 
Swift Rapids generating plant. 

That vevenine, becinning “ate 900 
o clock, a convention dance was 
held. 

On Friday, June 15th, the Con- 
vention resumed business at 9.30 
a.m., when Mr. C. W. Baker, Chief 
Eneineer, sbackard. Mlectric Come 
pany, Limited, St. Catharines, read 
a paper:on “Transformer Design- 
ing.’ Discussion following this 
paper mwase bye = Vlescis imal aa. 
Meckleuryssos. Saowaltem J) she 
Cacter percom- Ws Weacock st alattees. 
De ehleninerandals le oiton: 

It was moved by Mr. F. C. Adsett 
audeseconacd, by eVit bie Ovstisk. 
Mhatkameneattiys vote Orel uankcm be 
extended to Mr. Baker for his paper 
—Carried. 

Onereduestuotatie resident ait 
pe cine arte ttroducedaa iia | ale 
“Jake” Gaudaur, the champion oars- 
man, who in a short address extend- 
ed an invitation to the delegates ta 
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visit his home and see his large col- 
lection of trophies. 

The Convention then proceeded 
with that part of the program that 
had been planned to constitute an 
afternoon session, and Mr. A. G. 
Lane. Distribution enoimecr sb aks 
P. C. of Ontario, gave an illustrated 
talk on “Underground Construc- 
tion.” Discussion following Mr. 
Lane's talk owas. iby eMléssrs. |e 3 
Smith, H. D Rothwell, W. C. deK. 
Rovers and.) sil s@aster: 

It was moved by Mr. J. J. Heeg 
and duly seconded: That a hearty 
vote of thanks be extended to Mr. 
Lang for his talk —Carried. 

The Secretary drew attention tu 
an error in minutes of the previous 
Convention and to changes to be 
made in his report due to payments 
received during the Convention and 
asked that these be taken care of 
in the published reports. It was 
duly moved, ‘seconded and carried 
that the permission requested be 
granted. 


It was moved by Mr. H. O. Fisk 
and seconded by Mr.-J. J:sHeeg: 
That <a “hearty: vote “of thanks tbe 
extended to the Orillia Water, Light 
& Power Commission for the splen- 
did entertainment provided the 
Association during the Convention. 
—Carried. 

Bhes Bresident sextendedm tom: ne 
delegates an open invitation to send 
to the Secretary any suggestions 
for papers and discussions for future 
Conventions. 

There being no further business. 
the Convention closed at 12.30 p.m. 

The register shows the number 
of delegates attending the Conven- 
tion to have been as follows: 


Class A Sot er ee 65 
Class isa eee eee 45 
Comimetcial ayn nee 1D 
ANSsociates Mien ee 35 
Guestsu-. 0 bee ee ee 14 
Ota ke ee Aaa eee 234 


There were 205 delegates who 
attended the Convention dinner. 


WHF in Phe 


The Story of the Convention 


EARLY three hundred men 
and women (chiefly men) 
gathered from all parts of 
Ontario to attend the June 
convention of the Association’’ of 
Municipal Electrical Utilities of On- 
tatio, which was held “at Orchard 
Point Inn. The convention was the 
first of its kind to be held at this 
resort, but now that the facilities 
for such gatherings is known, it is 
expected that Orillia will become a 
popular centre for June meetings 


of this kind. While all the delegates 
could not be provided for at the Inn, 
the overflow found comfortable and 
convenient accommodation at Lake- 
view Cottage, Simcoe Lodge and 
ptreGermains: 

To Mr? Frank Gover 1s--due the 
credit of bringing the convention to 
Orillia. While attending the con- 
vention at Niagara last year, the 
enterprising Secretary of the Water, 
Light and Power Commission had 
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an inspiration, and, off his own bat, 
invited the delegates to come to 
Orillia. for their convention. 
Orillia! Where would they get ac- 
commodation at Orillia for such a 
gathering? But Mr. Gover was con- 
fident and persistent, and in the end 
the Secretary, Mr. Clement, came 
up to investigate. 


Next 


Ee awas shown 


over the town, and taken to the 
Swift Rapids, and on his return 
made a favourable report. Result, 


in the end the Executive succumb- 
ed to Mr. Gover’s importunity, and 
decided to try a session at Orillia. 


*K xk *K 


The Secretary of the Orillia Com- 
mission now realizes that he got 
himself, and other people, into a lot 
of hard work. But he has his re- 
ward—and so have they—in the 
chorus of appreciation from the vis- 
itors who were here last week. It 
Deegan shortly after their arrival, 
and continued in a steady crescendo 
Wit thei, departure. Perhaps the 
most appreciative man of all was the 
Secretary—Mr. Clement. “This is 
the first convention I ever attend- 
ed tie. declared Delore ‘leaving, 
SwWierver havent been busy the 
whole time with local arrangements. 
This time I have had nothing to do. 
Everything was arranged in ad- 
pace. — 

Of course, Mr. Gover didn’t do the 
whole thing himself. He had the 
backing all through of the Commis- 
sion, chiefly with funds; of Mr. 
Slatimtae inomeer, who, called, halt 
iicadelevatcs by -theit first. names; 
Oratie A omission. stait,.’ both + in 
town and at the Rapids, who had 


the whole Orillia system ready for 
the closest inspection; and of Mr. 
Therrien and the proprietors of the 
other resorts. It was a real dem- 
onstration of the Orillia  spirit—- 
everybody for Orillia. 
ear er ea Ber 
The convention opened on Wed- . 
nesday with a business session, at 
which Mayor Tudhope gave the 
civic welcome. Then there was rou- 
tine business, and at this and other 
sessions there were three technica! 
papers to be discussed—one dealing 
with transformers, one with under- 
ground construction, and one with 


_-merchandising,—ail of which were 


OL Oreau interest. to. tie: delecates. 
but not, perhaps, to the general pub- 
lic. This constituted the serious 
side. 
Gk 

But at the June convention of the 
Association social features have a 
large place, to offset the fact that in 
January it is nearly all hard work. 
And-it was in this reeard that the 
Orillia convention made its mark. 
The festivities started on Wednes- 
day evening with a banquet. And 
what a banquet it was! The dele- 
gates declared that never before had 
they been. conironted ayvith esuch.a 
feast. The basis of the menu was a 
quarter of a chicken on every plate. 
But this was 
though not a few were compelled to 
Cryediitsabetore the endes Ud hike 
to have seen how many baskets full 
were Sathered up alter that meal, 
remarked one delegate to the Pack- 
ET. Mine host Therrien. certainly 
did himself proud, and made a name 
formthe, Innewithy thatibanquet: 


only a beginning, 
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But it was not alone for the eat- 
ables that this banquet will stand out 
in the history of the Association. 
The speaking, too, was voted of an 
unusually high order. This, also, was 
provided chiefly by Orillians. John 
C. Miller was toastmaster. John 
earned his right to be present by 
bene mone Of (those: tO; spilot anit 
Clement about during his voyage of 
discovery a year ago, and it is said 
the good stories he told had a good 
deal to do with the favourable re- 
port. Atanyrate, he was in good 
fettle on Wednesday evening, and 
the way he and J. P. Downey chaff- 
ed one another provoked peals of 
hilarity. Mr. Downey provided the 
eloquence, and did it with a fervour 
that quite took away the breath of 
the audience, just as his acquain- 
tance with the history of electricity 
surprised them. 

MT gt 

Mr. Downey began by a happy re- 
ference to the reputation that Orillia 
enjoys for hospitality. The stranger 
within her gates was always wel- 
come, and the Orillia spirit was a 
happy manifestation of civic pride. 
Proceeding Mr. Downey made a 
brief reference to the’ tremendous 
progress in electrical development 
during the past fifty years. He com- 
pared the old arc lamp with the 
sputtering carbons to the steady, 
high-powered nitrogen-filled lamp 
of to-day. In transportation we 
had moved from the early and 
questioned electrification of termin- 
als and tunnels to the 
operation of trunk through 
their most difficult mountain sec- 
tions. He compared the 300 ton 
electric tractor of to-day, running 


successful! 
lines 


1,000 miles under occasional exam- 
ination, with the wood engine of 
our fathers’ time or the highest type 
of steam engine. In the genera- 
tion and distribution of electrical 
energy the development had been 


startlings’ Front the old\ sctyic 
direct ‘current. “seneérator | tosstic 
55,000" “h:p: “units? <sinstalledseedt 


Chippawa, was a long step and one 
that meant the solution of the prob- 
lem of distributing electrical energy 
over large areas. Mr. Downey 
closed! iis): reference y to sclects1ca! 
science by paying tribute to Edrson 
and Marconi.’ In concluding, he 
touched upon the great opportun- 
ities that present themselves to the 
members of the profession, in this 
young country with its ilimitable 
resources and possibilities. Canada 
is still in the making and we, her 
people, are the architects of her fu- 
ture. Ii we but do our duty to our- 
selves Canada’s future is secure. 
“Naught can make us rue, if Can- 
adians to themselves prove true.” 
ESE ae: 

The other speakers were Mayor 
Tudhope, who again expressed Oril- 
lia’s pleasure at “showing off” to so 
many distinguished visitors; and 
Mr. George Leacock, whom we are 
at a loss whether to classify as a 
native son or guest. George, at any 
rate, used his influence—and it is 
needless to say he has a host of 
friends among the electrical men— 
to have the convention brought to 
“the old town.” Following the ban- 
quet the Citizens’ Band regaled the 
visitors with music for an hour. 

xD ee 

Thursday was devoted to a trip to 

Orillia’s power plant at the Swift 
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Rapidsyeass ouests/ “ol “the * Water, 
Light and Power Commission. It 
took two steamers to carry the 
party—numbering nearly three hun- 
dred—the Geneva, with a capacity 
load, and the Priscilla likewise. The 
weather was rather chilly, and a 
stiff north-east wind seemed to be 
coming from the ice flows that have 
lingered in Nottawasaga bay so 
long this spring. But once into the 
lower Severn, all this was forgot- 
ten, and the visitors applied them- 
selves to enjoying the scenery, and 
polishing off the luncheon, which 
made up in quantity what it neces- 
sarily lacked in variety. 


The Swift Rapids was reached 
shortly before one o’clock. Though 
the party was composed of men 
familiar with electrical matters, it 
seemed to be news—and surprising 
news—to a large proportion of the 
visitors that Orillia owned the plant, 
and not the Hydro-Electric Com- 
mission.  Orillia’s unique position 
in the municipal world doesn’t seem 
to be half so well known as we are 
apt to imagine. The visitors were 
more astonished still to find what a 
fine plant it is, and to learn that 
Orillia’s own load at times uses prac- 
ti¢alivetheme wholes capacity. On 
Thursday the peak load—20 min- 
utes—was 3,100 k.w., approximate- 
ly 4,000 hp. They were loud in 
their praise, also, of the way the 
plant is kept. It was all shining in 
Aerresaycoat, Oo: paint. ~The Com- 
mission had supplied the paint—but 
the staff at the Rapids had put it 
on themselves, as their contribu- 
tions to the preparations. 


Aside from inspecting the plant 
itself, the visitors were entertained 
to a couple of sights new to the 
most of them. One was a boat go- 
ing across the marine railway. The 
other was a demonstration of “first 
aid” put on by the staff at the pow- 
er plant. “Shorty” Mincoff, one of 
the operators, climbed a pole, sham- 
med a shock, fell hmp in his belt 
was lowered to the ground, resus- 
citated, and carried away on a stret- 
cher. The whole little play was ex- 
cellently acted. Mr. Maclachlan, 
whos issinecharee. om thes, [lvdro's 
First Aid Department declares there 
ismnoteanbetter.) crews pil Ontario 
than that at the Swift Rapids. “I 
Can't teach’ them any wrinkles” he 
said on Thursday, as he watched the 
performance. “Shorty,” by the way, 
who is amphibious, was willing to 
fall into the river, instead of using 
his belt, but Mr. Page was afraid 
that might prove too realistic for 
the audience. 

5 me 

At most conventions, the ladies 
have a rather tame time of it. While 
the men are busy, they have to sit 
around and knit—or something of 
the kind. But the convention last 
week was different. There was a 
continuous programme for the 
ladies, who numbered over a score, 
as well as the men. On Wednesday, 
they were entertained to a bridge 
and afternoon tea at the Couchich- 
ing Country Club by Mrs. Tudhope. 
and the ladies of the Club. This was 
followed by a drive round town—- 
while the gentlemen were at the 
banquet. Then on Thursday even- 
ing, there was a dance in the hall at 
Orchard Point Inn—which wasn’t 
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of course, for the ladies alone. In 
fact, lest they should be overwhelm- 
ed, a number of Orillia’s fair dam- 
sels went over to assist in providing 
pattners for the gentlemen. ~Tchey 
danced in such numbers and_ so 
vigorously that Mr. Therrien was 
moved to congratulate himself that 
he had strengthened the supports 
under the floor since last summer. 
The visitors were loud in their praise 
of Davies’ orchestra, and showed 
their appreciation by repeated en- 
cores. 


a ay 8 


Nor was it the ladies alone that 
enjoyed the hospitality of. the Golf 
Club. There were devotees of the 
game who preferred a day on the 
links to one on the river—poor fel- 
lows! But they evidently enjoyed 
themselves, and declared they 
were most grateful. At least, so 
Mr. T. C. James, Hydro Engineer 
for thise districtsatold the (LACKET, 
And judging from his toggery, he is 
Quite va colter 


One of the sights that naturally 
interested electrical men was the 
lighting of Memorial Avenue, with 
the new “Highway” fixtures. There 
is only one other place in Ontario 
where this style of lighting, which 
has the advantage of giving well dis- 
tributed illumination, free from the 
glare so objectionable to motorists, 
has ‘ibeen minstalled” /Phatiuc mat 
Walkerville, where four and a half 
miles of a lakeside drive has been 
lighted with this system—and Mr. 
McHenry, the Manager there, was 


very proud of being the first, he 
having had it going for a couple 


of months. He wouldn’t have had 


that satisfaction if the Govern- 
ment hadn’t taken so long to ap- 
prove ‘the Orillia, 4 Commissions 


plans, which were submitted up- 
wards of a year ago. 


By the way, the Orillia Commis- 
sions Stail of Glinemen vacoC gear. 
word of mention for having this 
new lighting line ready for the con- 
vention. After the approval of the 
various Departments concerned had 
been obtained, there was barely 
time to get the line built. But it was 
done—though with only a day to 
spare. They also re-built the line 
on the Atherley road, besides con- 
structing the new line to Victoria 
Point. Jf anybody is under the im- 
pression that municipal employees 
‘always loai,”’ ‘the scoffer should 
watch Orillia’s Jimemen? at.) thes 
work. 


Only one thing made their hosts 
wonder whether had 
really enjoyed Orillia as much as 
they professed—and that was the 
haste with which they wound up 
their business and departed. The 
convention was to have concluded 


the visitors 


‘Friday afternoon, but at the morn- 


ing session it was suddenly decided 
to wind up before luncheon, and let 
the delegates away on the Muskoka 
express. So when Mayor Tudhope 
went over to say good-bye, the 
guests had all flown by train of 
motor car. Still, considering the 
nice things they said at that closing 
session we can scarcely think they 
left so hurriedly because they didn’t 


like us. 
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One pleasant incident of the morn- 
ing session was a visit from “Jake” 
Gaudaur. When President Hicks. 
of Oshawa, learned that the ex- 
world’s champion lived next door, 
nothing would do but he must come 
over and be introduced. Jake does- 
n’t make much of a lion. He won’t 
roar. But the visitors were evi- 
dently glad to see him—1in fact were 
proud of meeting so famous a Can- 
adian. Incidentally a good many 
dropped in at Jake’s home to see 
his trophies, and given a 
hearty welcome. Another of Orillia’s 
world champions, Walter Knox, was 
to have been presented at the after- 
noon session, which didn’t come off. 


WETE 


A list of the delegates wouldn’t 
convey much to Packet readers. 
Suitice it to .say that they came 
from Ottawa and Belleville on the 
east to Windsor, Owen Sound and 
Kitchener on the west, and in- 
cluded many men of renowfn in elec- 
trical circles. Numbers came from 
Nearer NOime——cCignt. aor instance, 
from Collingwood, including Mayor 
Arthur and Police Magistrate Hogg. 


ee ae 


And so ended the first big con- 
vention av Orchard Point: lin. But. 
let us not hope, by no means,’ the 
last.—The Orillia Packet. 
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Generator Room, Swift Rapids Development. 
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Rural Distribution Systems 


By A. G. LANG 
Distribution Engineer, H.E.P.C. of Ontario. 


VTE rural distributing cir- 
cuit 1s carried on the poles 
of the urban system from 
the sub-station to the urban 


limits. From this point the con- 
struction is of a strictly rural type, 
as specified in detail hereinafter, ex- 
cepting only that use is made of the 
poles of suitable existing lines such 
as those carrying the igh tension 
circuit to the sub-station. whenever 
such lines are available. 

Where the number of consumers 
is small, it may ‘be advisable to ex- 
tend the urban circuit rather than 
to construct a separate feeder from 
the sub-station. 

The standard circuit for primary 
2,300-volts, 


distribution 1s single 


phase with one lée of -thevtireds: 
grounded. At or near the consum- 
er’s premises this is stepped down 
by a service transformer to 220 or 
110 volts, single phase. 

Usually for economy in distribu- 
1ion, the circuit 1s “made S-phase 
4 000/2,300-volts, the sub- 
station to a load centre in the dis- 
ERIGE: 
of single phase, Z,500-volt scincunt 


from 


and numerous branch tines 
are tapped off from the 3-phase cir- 
cuit. The single phase circuits con- 
stitute by far the ereater “muileace 
and the standard service given to the 
consumer is single phase; 3-phase 
service is given only to consumers 
with exceptionally large loads. 

On account of the small load den- 


Telephone Lines and Trees, forcing 


use of Underground Construction. 
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Underground Construction used on account of Trees. 


Siiyepereuiit length of line, it 1s 
necessary to install a type of con- 
struction of low capital cost in order 
to reduce the cost of power to a 
point at which it will be attractive 
to the rural consumers. At the same 
time, the rural consumers will not 
be content with a quality of service 
in operation inferior to that supplied 
in urban municipalities. 

Toe obtain minimum. costs, local 
labor is used wherever such can be 
secured and occasionally poles are 


obtainable in the vicinity. On prac-. 


tically all proposed lines» tenders 
are obtained, and if satisfactory 
offers are received the work is done 
by contract. 

In making a.survey for the loca- 
tion of a line along a rural highway, 
it will usually be found that a tele- 
phone line is already occupying one 


side of the highway; and as might 
be expected, this line occupies the 
most desirable location, even to the 
extent of jogging across the road 
at intervals to avoid trees. The 
second choice of location must then 
be accepted. Frequently, however, 
two lines of telephone poles, one 
on either side of the road, will be 
encountered, necessitating either 
the overbuilding of one of the teie- 
phone lines by the power line or an 
arrangement for joint use of poles 
for the telephone and power circuits. 

For overhead lines, the standard 
pole used to carry the 4,000 or 2,300- 
VOlUPCIECUIts ais. JU, feet cin) length, 
Eastern Cedar, with 6 inch diameter 
at the top. These poles are set in the 
ground to a depth of 5 feet, 6 in. 
Poles of greater height are occasion- 
ally required to provide clearance 
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from trees and foreign pole lines. 
At railway crossings poles of top 
diameter not less than seven inches 
are necessary and of sufficient height 
to permit a clearance of 30 feet 
between the rails and the conduct- 
ors for the 2,300-volt circuit. 

The maximum spacing between 
poles on the rural power line is 
160 feet and this spacing 1s com-~ 
monly obtained, but it is reduced 
at curves in the road and at corners, 
and by other obstacles, so that the 
average spacing may be .consider- 
ably less than 160 feet. 

The standard conductors No; 
6 B & S gauge bare hard drawn 
copper for the 4,000 and 2,300-volt 
circuits. For the 4,000/2,300-volt, 
3-phase circuit the conductors are 
supported on 4 pin dressed fir cross 
arms of cross-section 3-3/4 by 4-3/4 


inches and 6 feet 4 inches in length. 
This length provides a_ climbing 
space of 30 inches with 18 inches 
between the outer and adjacent con- 
ductors. The cross-arm is secured 
to the pole by a 5/8-inch machine 
bolt and by two flat steel braces 
30 inches in length. All hardware 
is galvanized. 

Cross-arms are not used for the 
2,300-volt, single phase circuit, the 
phase or ungrounded conductor be- 
ing carried on a steel pin projecting 
above the top of the pole and the 
grounded conductor on steel bracket 
on the side of the pole with two 
feet 'vertical separation between the 
two conductors. 

Porcelain insulators are used for 


all wires of the primary circuit ex- 
cepting the grounded conductor for 
which glass insulators are used. 


Accident to overhead system, due to sleet storm. 
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Opening trench for Underground line. 


Service transformers are identical 
with those used in urban systems, 
except that a low exciting current 
is essential, as for rural districts, 
the ratio of demand on the feeder 
to connected kv.a. in transformers 
is very low. 

Isolated transformers are the rule, 
i.e., one transformer for each con- 
In hamlets, however, and 
wherever farm services are close to- 


SHIM, 


gether, one transformer is arranged 
to feed as far as is economical over 
the 220 or 110 volt secondary circuit. 

ToeloZt die to the great increase 
in cost of labor and material, which 
made itself evident in this as in 


other. classes of construction, the 
Commission’s engineers investigated 
the possibilities of underground 
construction in rural districts. The 
use of cables laid underground js 
of course a well established prac- 
tice. and: in fact’ antedated the use 
of pole lines. The application of 
underground cables to the rural ser- 
Viccmigniowever, wduites Tew, and 
the methods of installation and the 
details of design were given con- 
sideraple study... ‘lio date a,x total 
length of 150 miles of cable has been 
laid underground and is operating 
successfully. 

The standard cable is briefly de- 
scribed as follows: 

Simeles conductor NO OL Buran. 
gauge, 7 strand copper, insulated 
with 30% para rubber 3/32 inch 
in thickness, laid over with a rub- 
ber filled insulating tape and cov- 
ered) soverall, with» as pure ) lead 
sheath, 1/16 inch thick. 

This cable is furnished in uniform 
lengths of 1/3 mile each. 

The cable is laid in-a trench at 
asecepth sof frome!2 to=135 inches 
and. is> not protected, by.a ducts or 
covering other than the re-filled 
soil, except at hazardous locations 
such as road crossings, where a 
creosoted plank is placed above the 
cable after a few inches of the ex- 
cavated soil has been re-filled. 

The trench is made by a grading 
plough, of exceptional 
drawn by a caterpillar tractor. The 
plough is designed to turn a furrow 
18 inches in depth. It is fitted with 
a héavy coulter which readily cuts 
through tree roots 4 inches in dia- 
ILeLer. 


strength, 
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Back filling trench, Rural Underground System. 


The tractor is also used to draw 
a carriage on which the cable reel 
the 
cable is laid in the trench with a 
Whe tractor 


is‘ mounted and from which 


minimum of handling. 
is also used to draw a scraper for 


re-filling the trench. 


Cable joints are enclosed in lead 
sleeves, compound filled, and sealed 


with wiped the cable 


sheath. 


joints to 


At points where service to con- 
sumer is required, a wood pole is 
set and the cable is carried up the 
pole, terminating in a disconnecting 
the 


along the highway, the cable is car- 


pothead ; 


continuing circuit 


ried down the pole again from a 


second pothead. This method elimi- 
nates the necessity of a joint at the 
foot of the pole and the disconnect- 
ing potheads form a _ convenient 
means of opening the circuit for 


test or other purposes. 


The potheads are installed with 
wiped joints. The cable on the side 
of the pole is protected by a metal 
moulding. On this pole the service 
transformer is mounted and the 
secondary service wires are usually 
run overhead to the consumer’s 


premises. 


In operation the cable, up to this 
date, has proved quite satisfactory. 
faults 


Occasional have developed 


but comparatively few considering 


THE BULLETIN 


243 


TUTTE 


Underground Cable Marker. 


the, total 


, mileage 
Novel methods have been devised 


in operation. 
for finding faults and the locating 
and repair of same is now accom- 


plished quickly and satisfactorily. 
It should be stated that this type 


of construction is not expected to 
supplant entirely the use of over- 
head construction, and the local con- 
ditions will govern the decision in 


making a choice between the two 


types. 


Under conditions favorable to the 
installation of the cable the capital 
cost per mile will be less than for 
an overhead line. This applies to 
single phase circuits only, where in 
general the lead sheath is used as 
the grounded conductor of the cir- 
cuit. Excepting under conditions 


extremely unfavorable to overhead 


construction the cost of laying 3- 
phase circuits underground will ex- 
ceed the cost of similar circuit over- 


head. 


ities expected, However, that the 
cost of maintenance and operation 
and the rate of depreciation will be 
decidedly in favor of the under- 


ground system. 


The undereround system is prov- 
ing very popular by reason of the 
elimination of unsightly wood pole 
lines from the highways, the avoid- 
ance of the necessity of cutting 
the 


operation during storms when over- 


shade trees and satisfactory 
head lines may occasionally be out 


considerable 


LOG 


of commission 


periods. 


Typical Service Loop and Transformer 
Installation, Underground System. 
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The Earthed Return 


N our last issue we gave some 
particulars of the use of lead- 
covered underground cable for 
the distribution of electricity 
in rural areas, by the Hydro-Elec- 


tric Power Commission of Ontario; 
the cable, of which 150 miles has 
been laid, is unarmoured and is laid 
directly in the ground without pro- 
tection, and the lead sheathing 1s 
used as the return conductor, We 
learneaviths interest 1tome Vitae 
Hueh? eabrocks) ot vilessi sa om 
Charles Bright and Partners,}, Ltd, 
that his firm is adopting a similar 
plan in connection with the distri- 
buting system of the Swanage Elec- 
tricity Co.) tds pine dmoh-pressure 
single at 2,500- 


cables, working 


volts and the low-pressure 
cables, at 240 volts, will be “single- 
pole” unarmoured, with the outer 
conductor (1.e., the lead sheathing) 
earthed. A proportion of concentric 
cable is also scheduled in the speci- 
fications for use in the towns and 
villages, but with this we are not 
concerned. 

Why is the earthed-return system 
so little used in this country now- 
adays? We remember a time when 
concentric earthed-return indoor 
wiring was strongly advocated, and 
several ingenious systems were ela- 
borated, some of which are still on 
the market. The Institution Wiring 
Rules offer no obstacle to the adop- 
tion of earthed concentric wiring 


ac. 


Typical Rural Service from 


Underground System. 
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To HAMILTON 


mg 


x : 
Junction to Overheed eee 
Distribution System ot hee 5 

3-4 RILC Underground Cobles 


~LEGEND-~ 
* Consumer 
® Power Load 
==> Three Phose 
Single Phose 


Stoney Creek 
Population — 150 


H. E. P C. 


ScHematic Layout 
OF 
THREE PHASE And Sincte PHASE 
UnpeRGROouND Rurat System 


° + '. 1 e z 


Scak of Mies 


Power Load - 20 H.-P: 


Schemic Layout, Saltfeet System. 


anaeor course the earthed-returm 
system is very widely used on board 
ship, but on land it is necessarily 
restricted to isolated installations 
unless a double-wound transformer 
is provided. 

The more important matter, how- 
ever, is the use of the earthed return 
for rural transmission lines, whe- 
ther overhead or underground. In 
the latter case, assuming that ail 
thie current returns “by =the. lead 
sheathing, the drop of pressure 
therememiiabe about the same: as 
in the copper conductor in the case 
of small cables of ordinary construc- 
tion (say, 0.01 sq. in.), but in larger 
sizes it will be much greater (about 
ive dimes imate case ot «a, Onl sq. 
in. cable). Hence, as the thickness 
otiethe theis larger 
cables could not economically be in- 
creased sufficiently to give a reason- 
ablesdrop,..cither 1t must be. rein- 
forced with a copper conductor or 
steps must be taken to ensure that 


sheathing of 


temecOndictances OF, “thes earths 
utilized, by providing earth plates 
at suitable points. Some years ago 
Mr. J. S. Highfield, when laying out 
the high-pressure direct-current sys- 
tem by which supply is given from 
Willesden to Southall, in the western 
area of the Metropolitan Electric 
Supply Co., made an elaborate ser- 
ies of experiments on the use of the 
earth as a returm conductor, with 
a view to employing it as a stand-by 
inthe even@.om breakdown of 4 
cable; the results were included in 
a paper read before the Institution 
ol lectrical-Enemeers, “and . ‘re- 
corded in our “issue of June ZIst, 
1912, and they ‘clearly show that 
an earth resistance as low as one 
ohm can be readily obtained. The 
only questions remaining to be con- 
sidered are those of electrolysis and 
interference with telegraphs. With 
alternating current the former is 
practically negligible; with regard 
tor the lattery in rural districts the 
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4,000 volt Rural line carried on 13,2CO 
volt pole showing tap to 2,300 volt 
Underground feeder. 
telegraph and telephone lines are 
not numerous, but the possible effect 
upon them must be considered. 
However, Mr. Highfield stated (loc. 
cit) that Post Office engineers had 
found a potential difference of’ only 
1.4 volts between Southall and Wil- 
lesden, a distance of seven miles, 
when a direct current of 90 amperes 
was flowing. Moreover, experience 
gained with the use of the earthed 
return for tramways, and in some 
cases for railways, during the last 
quarter of a century, with a direct- 


current drop in the earth limited 
by the Board of Trade regulations 
to a maximum of seven volts, has 
abundantly proved that where suit- 
able precautions are observed 
neither electrolysis nor interference 
with telegraphs need be feared. 


There appears therefore to be no 
eood reason to forgo the use of the 
earth as a conductor under the con- 
ditions here referred to, and ob- 
viously great economies 
effected thereby; for one thing, 
there is only one insulated conduct- 
or, so that failures should be mini- 
mised—the earth won’t break down. 
The cable itself costs less, joints are 
more easily made and more rellt- 
able, the cost of services is reduced, 
and the liability to interruption of 
supply is diminished. By dispensing 
with the use of armour a further 
economy is effected, amounting to 
no less than 40 per cent. in the case 
of the smaller cables; the value of 
armouring as a protection is highly 
problematical, and one important 
undertaking has used plain lead- 
sheathed cable for years, with satis- 
factory results. (ihe attitudeser tie 
electricity Commissioners and the 
Postmaster-General towards the 
method must be taken into account, 
but whilst the Board of Trade would 
probably have demurred in these 
days such questions are decided by 
engineers on technical and not on 
political grounds. We think, there- 
fore, that the lead which Mr. Sea- 
brook has given in this country 
should be closely watched with a 
view to following his example in 
other rural districts. 

Incidentally, Mr. 


can be 


Seabrook is 
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specifying for single phase integrat- 


ing ampere-hour meters for Swan- 
age—in accordance with the views 


which he expressed in our “Corre- 
spondence” columns not long ago. 
—The Electrical Review. 
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Should Central Stations Merchandise? 


By A. W. KRUEGER 
Edison Electrical Appliance Co., Chicago. 


HOULD tthe central-station 
company sell appliances? Our 
experience permits only one 
answer: “Yes-—-most  em- 
phatically.” Everybody benefits 
through central-station appliance 
selling activity. The ‘reasons for 
this are readily apparent. 

Get us take the consumer» Not 
nearly the number of women to-day 
would know of and enjoy the bene- 
fits of electrical household devices 
had central stations remained inac- 
tive or indifferent to their educa- 
tional responsibilities. Most of them 
would still be pushing a broom over 
their carpets instead of using a 
macutim, cleaner and realizing its 
tremendous labor saving. In most 
cases they would still be turning 
a flywheel on the family washing 
machine. They would not be 
enjoying the advantages of electrical 
cookery and many other 
benefits. 


similar 


This one constructive factor in 
itself is sufficient reason for the cen- 
tral station to merchandise appli- 
ances, because by so helping their 
customers they render a real service 
as a public utility through bringing 
the public to a realization that elec- 
trical service only starts with light- 


ing. Helping to educate the public, 
central station benefits not 
merely through good will but very 
materially in dollars and cents 
because of increasing the energy day 
load, most of which is consumed at 
the lighting rate. In addition, near- 
ly all central stations which sell 
appliances to-day are receiving from 
their commercial departments «a 
merchandising profit. 

The story of these benefits does 
not stop here. The widespread pub- 
ley acceptances ole clectiieale appl 


the 


ances has automatically created 
thousands of electrical appliance 
dealers. They effectively supple- 


inent central-station activity. Their 
success means additional central- 
station day-load revenue. They are 
a valuable asset in broadening the 
appliance field and are well worth 
the closest cultivation and co-opera- 
tion. 


MERCHANDISING PROGRESS GRADUAL 


In the early days of central-sta- 
tion merchandising thousands of 
flatirons were distributed at cost. 
In a great many cases they were 
actually given away. It was good 
business then because the increased 
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day -loady mores than Giisehe the 
expense involved. The public began 
to realize the labor-saving advan- 
tages of electrical household 
devices. They began to appreciate 
that electrical service meant some- 
thing beyond lighting bulbs. This, 
was not conducive to 
dealer expansion, for they could not 
compete. The practice was rela- 
tively short-lived because it was 
soon found that the public respond- 
ed to intensive campaigning and 
people were ready and willing ‘to 
pay reasonable prices for electricai 
conveniences. Central stations 
abandoned the earlier plan of no 
merchandising profit and put their 
individual commercial department 
on a profit-producing basis. They 
realized the advantage to them- 
selves’ as well as. to the dealer of 
the active co-operation of all elec- 
trical appliance selling outlets, such 
as electric specialty shops, hard- 
ware stores, department stores and 
electrical contractors—in fact, every 
legitimate merchandising outlet for 
household devices. 


however, 


Manufacturers’ 
suggested list prices were main- 
tained, and an extremely healthy 
condition resulted—a condition that 
holds true to-day in virtually all 
communities. 

It is anfortunate that there are 
to-day some dealers who still carry 
the point of view that the game is 
one-sided in favor of central sta- 
tions. They have not stopped to 
analyze the facts of the case. A 
great deal of progress has been 
made in educating the dealer and 
making him a better merchant, but 
there is still room for a lot more 
good work that can be promoted 


by the central station to produce 
more harmonious relations between 
these branches of the industry. 
George A. Hughes once declared: 
“Show me an inactive central sta- 
tion and I will show you a dead 
appliance town.” This statement 
clearly defines the facts. Consider 
a concrete case, that of a busy mid- 
western city with a population of 
250,000 inhabitants. Up to a few 
years ago the policy of the local 
utility was to sell energy and lamps 


only. “Eeave it'to the déaler, ay. 
its motto. Did the dealers appre- 


ciate this situation? Did they get 
busy and make the most of thei 
opportunity? Did they advertise 
on billboards? Advertise in the 
newspapers? Conduct demonstra- 
tions? Circularize their mailing 
lists? Did they ever make an appli- 
ance analysis of the town? Not so 
you could notice it! They sat back 
and wondered why their appliance 
business was not better. 


Urtiztity. A GAGE oF Activity 


The central station in question 
finally came to a realization of this 
condition. It decided to get busy 
and to become an active merchan- 
diser and it believed in “doing the 
job up brown.” <A location was 
secured in the heart of the shop- 
ping district. No eéxpense™ aye 
spared in fitting out the display 
room as the outstanding apphance 
showplace of the city. Neither was 
any money spared in widely adver- 
tising that fact. A tremendous howl 
went up from the dealers. Appli- 
ance business was going to be 
ruined! The central station would 


wreck the whole merchandising 
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works. It would kill what little 
had been accomplished. 

What actually happened? The 
‘town just began to wake up to the 
value of appliances. Nobody had 
ever taken the trouble to tell it 
the real story before. The central 
station used billboards, newspapers, 
sales letters, attractive windows 
and freely advertised the appliance 
shop. The public’s interest was 
aroused. People were soon thor- 
oughly “sold” on the electrical 
household idea. Appliance sales 
increased by leaps and _ bounds. 
Dealers who had bitterly fought the 
movement sold more appliances than 
they ever dreamed was possible. 
Department stores opened specia! 
electrical departments.  Electricai 
specialty shops with high-grade 
equipment and merchandise sprang 
into being. Hardware stores got 
busy. Everybody was_ benefited. 
Even the dealers admitted — that, 
Had the central-station company 
not changed from a passive to an 
aggressive merchandising policy, 
that city to-day would still be plod- 
ding along in the same old way. 

Ahere area. iew exceptions,. of 
course, where, for instance, the cen- 
tral station does not ‘actually sell 
merchandise, but where it does 
actively co-operate with the dealers 
through showroom and window 
displays, billboards, newspaper 
advertising and special electrical 
shows. These cases, however, are 
exceptions to the general rule. Sel- 
line merchandise at cost has been 
proved unnecessary. Both mer- 
chandise and energy profit can be 
produced at the same time. Main- 
taining list prices puts everybody 


on an equal footing. The more 
everybody sells, the more the cen- 
tral station benefits; the more 
everybody sells. 

Another concrete example of the 
result of central-station inactivity 
icetherexperietice,.some years back, 
of our company. Our selling records 
included a comprehensive map tack- 
system. A black tack was placed 
on every town showing the location 
of our dealers, which in those days 
reflected the town’s appliance 
activities in a large sense. The map 
was pretty well covered through- 
out the state with the exception of 
an area in central California that 
was practically barren of dealers. 
An investigation easily revealed the 
fundamental cause — central sta- 
tion passiveness and _ inactivity. 
The public was not “sold” on the 
electrical household idea. It was 
surprising to note how quickly this 
condition changed when these cen- 
tral stations interested themselves 
in ‘appliance merchandising. The 
barren area filled up rapidly with 
tacks as new dealers sprang into 
existence. 

Almost every central station 
maintains an office with a large 
amount of display room available. 
In the majority of cases they are 
active merchandisers. Great num- 
bers of people come into their offices 
during the month to pay their bills. 
Aside from other considerations, 
this puts the central station in a 
very favorable position to merchan- 
dise which is not enjoyed by the 
majority of other classes of mer- 
chants. It is good business from 
every angle because the display 
room can be made to pay overhead 
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and show a profit. How could we 
answer the question of “Should cen- 
tral stations sell appliances?” with 
anything but “Yes’? . We believe 
that individual experience will justi- 
fy this answer.—Electrical World. 
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Selling Ourselves 


It is generally agreed that the 
electrical man himself has been 
about the hardest “prospect” to 1n- 
terest in the use of electrical appli- 
ances in his own home. Theoret- 
ically he has believed in them from 
the beginning, but he has thought 
about them and supported them 
mainly during business hours. He 
has not tried very hard to “sell” his 
wife on the daily use of electricity 
for saving labor, and ,the electrical 
equipment. of the electrical man’s 
home has never been a beacon to 
the community.” Phetaction othe 
New>: York  Hlectrical i) Weapaie sin 
holding a contest among its mem- 
bers to determine whose house is 
the most completely electrified is, 
therefore, worthy of attention. It 
offers a basis for developing inter- 
est and rivalry between the men 
and women of any electrical group 
or within any electrical organiza- 


tion that is bound to stimulate ac-- 


ceptance of the responsibility 
which all electrical people should 
Fel to-Set-"an - ‘example to-scne 
public in the enjoyment of and de- 
pendence upon the good things 
which electric service offers in 
the home to-day. 

The idea was born on the special 
car that carried the delegates west 
to the N.E.L.A. Commercial Sec- 
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tion meetings in Denver some 
months ago, and the “Electrify 
Club” was formed as an informal 
organization to promote contests 
among electrical men and bring 
publicity to those whose homes 
are well equipped. Prizes . are 
awarded by rating houses on a 
point system, crediting each type 
of outlet and appliance, and the 
plan offers a spectacular demon- 
stration. of the degree to, which 
comfort and convenience can be in- 
troduced into the modern home— 
electrically. .Here is an idea that 
can profitably be furthered by the 
central-station company in every 
community. 


—Hleetrical Word 
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Hydro Generators Caught in 
Electric Surge—Repair Crew 
From Belleville Showed 
Efficiency 


Damage to Hydro power property 
in this city by last night’s severe 
electric storm demonstrated the 
efficiency and promptness of the 
Commission’s repair staff in this 
district. 

As soon as the Auburn power 
plant and also the sub-station on 
Simcoe Street, which provides the 
current for Peterborough’s street 
railway, were hit, a message was 
flashed to Belleville, the headquar- 
ters of the Hydro-Electric Commis- 
sion in Central Ontario. 

Immediately several experts in 
generator repair. work, meters, and 
other electric branches, together 
with experienced and capable handy 
men for the heavy labor, were des- 
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patched to Peterborough, drove 
through part of the storm, worked 
_ all night, and this morning before 
noon rested on the results of their 
urgent toil. 

A new machine had been put into 
service in the sub-station on Simcoe 
Street, one of the generators at the 
Auburn was again operating, leav- 
ing the third, which is also a spare, 
for attention under less pressure. 

A. switch controlling a transform- 
er was also damaged at the Auburn 
Station, but the damage was 
reduced to a minimum by the fear- 
lessness and fidelity of the opera- 
tors in charge. When the surge of 
lightning swept into the power 
house and flamed with a roar above 
the machinery, cables caught fire 
and might have been put out of com- 
mission with heavy financial loss 
but for the prompt work of the 
plant employee, who, with a pyrene 
extinguisher kept the burst of flame 
on the cables to a small spot, and 
thus quickly extinguished it. 

“Not: all the heroes are in the 
Army and Navy,” said The Exam- 


iner’s informant, who believed that 
the average layman would be help- 
less with fright at the noise of the 
pyrotechnics of a power plant in 
tiewinevon am clectfic storm, 


The city’s distributing system 
escaped with only minor damage. 


“We're shaking hands with our- 
selves,” said H. O. Fisk, manager 
of the Utilities Commission, to The 
Examiner. “A couple of fuses were 
knocked out, but that was all.” 

It was reported last night that 
a generator was also damaged at 
the Healey Falls power house, and 
when the storm was at its height 
yesterday evening the circuit was 
opened as a safeguard, and the 


power was not turned on again until 
S15 o'clock, 


The Hydro obtained some power 
from the Quaker Oats Company last 
night, but the heavy rains of late 
and the large volume of water flow- 
ing in the river made up for any 
slight temporary deficiency in the 
Hydro’s power supply.—Peterboro 
Examiner. 
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HYDRO LAMPS 


Buying HYDRO LAMPS by Hydro Munici- 
palities and Hydro customers, is just like a baker’s 
family buying his own bake-shop’s products. 


What would a man in business think if his 
family did not buy his products, which are even 
better than those of his competitors? What would 
you think of a man in business if he himself did not 
use his own products—good as they are? 


Then what do you think of the Hydro man or 
Hydro customer, who is not using HYDRO 
LAMPS? 


HYDRO LAMPS are made exclusively for 
the use of Hydro Municipalities and Hydro cus-' 
tomers. 


The people own the whole Hydro System. It 
is theirs. 
HYDRO LAMPS 


THE LONG LIFE LAMPS 


are theirs, produced under their (Hydro) Super- 
vision and sold by the Hydro Commission. 


They are good LAMPS too. In fact there are 
no others nearly so good. 


Buy them from the 


Hydro Sales Department. 
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Hydro In New Hamburg 


HE village of New Hamburg 
is one of the pioneers in re- 
ceminge — electrical power 
through the Hydro-Electric 

Commission of Ontario and 


Power 
holds the distinction of being the first 


municipality to vote on and carry the 
By-Laws enabling it to obtain power 
from Niagara Falls. It was also one 
of the original fourteen municipalities 
that signed the agreement of May 4th, 
1908. 


New Hamburg also holds the dis- 
tinction of being the first municipal- 
ity in the Niagara district to re- 
ceive power from the Hydro-Electric 
Power Commission. The first delivery 
was made to New Hamburg on 
February 3, 1910;,the power being 
obtained by the Commission from the 
Kitchener (then Berlin) steam gener- 
ating plant. The service was con- 
tinued from this source until the first 
delivery was made from Niagara 
Falls in October of that year, when 
New Hamburg became one of the 
first to be supplied from this latter 
source. Since that time New Ham- 
burg has continued to use _ electrical 
power transmitted from Niagara 
Falls only. 


The electricity is received from the 
Ixitchener transformer station at 
13,200 volts, and is stepped down at 
the municipality to 2,200 volts for 
distribution. The municipal sub-sta- 


tion is equipped with 3-75 kv-a. 
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Packard transformers. The service 
transformers for domestic and com- 


mercial lighting service are all con- 


nected 3 wire 110/220 volts. All 
new secondary mains are either 
No... 00; (No. (0, (No) 2 or None 


there is no wire smaller than No. 6 
used anywhere in the municipal dis- 
tributing system. The system at pre- 
sent serves the following, the village 
having a population of 1,400:— 


Domestic Consumers 263 
Commercial Consumers 78 


Power Consumers 12 
Streets Lights, 
100 watt multiple 220 


The power consumers have a total 
of 280 h.p. installed for industrial 
purposes. Among the domestic con- 
sumers there are 68 electric ranges 
and hot plates in use. The average 
cost of operating an electric range 
together with the lighting and other 
appliances in the house is $3.50 per 
month; the average yearly bill for 
domestic service is °$22.00. 


Since the beginning of operation 
the electrical department 
a surplus of revenues over expenses 


has shown 


in each year. The assets have nearly 
doubled while the liabilities at the 
end of 1922 amounted to only 35 
percent of the assets. Although the 
rates for electric service have been re- 
duced on four separate occasions, yet 
the surpluses created each year and 
applied to the cost of extending and 
improving the system has created this 
very ‘desirable condition. Prior sste 
Hydro the net rate for lighting was 
10 cents per kilowatt hour. Since that 
time’ the average rate for domesuc 
service has reduced year by year to 
3.32 cents per kilowatt hour, and for 
commercial service to 3.71 cents. 
During the same period the average 
monthly consumption per consumer 
has increased by about 200 percent. 


The municipal system is operated 
by Superintendent George Morley 
and - Secretary, J. F. .Katzenmeter 
who have served since the beginning 
of the service. In his 12 years of ser- 
vice, Superintendent Morley, who 


alone reads all of the meters each 
month has a record of there being 
only one month in which he was un- 
able to attend to his various duties 
on account of sickness. 
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Ice Conditions on the St. Lawrence River 


HE picture shown on the 
front cover, and also that 
following, are from photo- 
graphs of ice conditions on 
the St. Lawrence’ River during the 
ice jam of March, 1923. The photo- 
graphs were taken below Morrisburg, 
looking across the head of Gooseneck 
Island, south to the New York side 
of the river. They illustrate the build- 
Wiveliovontiese ice jains once, there 
is provided a fixed point from which 
they may start. The foundation is pro- 
vided by the release from large bays 
of fields of heavy surface ice, which 
cannot be disposed of by the open 
channel. On this is packed the smaller 
floating ice delivered continuously in 
varying quantities until the jam ex- 


tends back for many miles. 


This condition is not a yearly oc- 
currence but recurs after a consider- 
able time. The last time a similar 
condition existed in this part of the 
St. Lawrence was in 1905; _ before 
that it was in 1887, showing a period 
of eighteen years between each jam. 


The running of the ice at the head 
of the jam is an interesting sight. 
Themcunrent eplays with sthes larger 
blocks of ice, tossing them about and 
causing them to float down in very 
peculiar positions. 


The development of power along 
this stretch of the river will do away 
with the inconveniences resulting 
from these jams. 
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The Essence of Public Relations 


» HE- attitude of the electric 
utility towards the public 
is a subject causing much 
thought, and a great many 
suggestions have been offered for 
its improvement. The impression 
created by the utility officials with 
whom the public deals counts for a 
great deal, but the actual result of 
a visit is the most important factor. 


The following extract from the 
Electrical World refers toa report 
outlining the system used by an 
electric utility whereby the aver- 
age time of making service connec- 
tions was less than three hours 
from the time when the application 
Waser eCerved an Vere ndismasotandard 
that any utility would be proud of. 


Here is a healthful message for 
all =utility vexecutives. “ib comes 
from the heart of an American cit- 
izen—a householder, a consumer, a 
customer, one, Of those buyers of 
service and securities who regulate 
and in the last analysis own all 
public, utilities. It is tor this man 
and others like him that public ser- 
vice corporations are operated. He 
writes: 


What better advertising matter 
could the Chamber of Commerce of 
Syracuse have than a reprint of the 
article in the April 14 issue of the 
Electrical World describing the 
wonderful service rendered by the 
Syracuse Lighting Company? If 
any other large lighting companies 
in this country are giving service 


that in any way approaches that of 
the Syracuse Company, please print 
a few stories about them. 
Give 
editorial space. 
it. Perhaps it.a few of thesesstories 


more 
them front-page 


They have earned 


your 


appeared some of the other central 
stations in the country would wake 
up enough to be ashamed of their 
relorni 


methods and would 


I was once with one of the larg- 
est managing organizations of this 
country. I know the problem from 
the inside. 


And let me say right here that I 
do not believe that the problem is 
one bit harder than the sales pro- 
blems of large non-public utility 
organizations. My sympathy has 
always been for the utility, but I 
confess that it is waning for one 
utility whose annual output ranks 
high in your recent list. 


the way that utility does it: 


Here is 


On rather short notice I found it 
necessary to change my apartment. 
I went to the main office of the 
lighting company to request the 
change. Before me was a sign tell- 
ing all comers that the business of 
the company is service. I waited 
twenty-five minutes in front of my 
sign-greeting. This time was not 
all wasted because I was _ enter- 
tained by the troubles of others. I 
could hear only the eight directly 
in front of me. Three of these eight 
came about new problems. Five 
had complaints. 
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When my turn came I was in- 
structed where to sign and told 
tiatsaccedatice to, imy desire to have 
the service changed in one week 
was tatherydoubtiul” asthe .com- 
pany required a ten day notice and 
in addition this was its busy sea- 
son. I was assured, however, that 
the matter would have the com- 
pany pest. attention, ~ While. -I 
waited the locations were looked 
UOMevetiiecuaneachib togcmeer: me 
up, I was told that my move was 
to a new apartment and that a per- 
mit for connection had been issued 
to cover the entire building. My 
impatience at waiting had subsided, 
and I went away feeling that the 
company had a large problem on 
its hands and that I really might 
have service in a week instead of 
- ten days. 


Moving day arrived. No electric 
Peivicessen cclephone seal ligcave. me 
the information that no permit had 
beenrissued: | .No-arguine on my 
part about the casual remark made 
ji-etieaitain Olice ou tais /subject 
when I applied for the change was 
of avail. What was I to do? Oh, 
I could call the main office and tell 
them they were all wrong on the 
Pemliteestuti ot | could get: the 
owner of the apartment to 
after the town wire inspector. 


get 


TI called the town wire inspector 
Hinscueyand. hestcoldnme that he 
would issue a permit any time the 
lighting company requested it. He 
had inspected the building but only 
issued service connection permits 
when the lighting company 
quested them for each apartment. 


Tes 


Another call to the lighting com- 
itheveuacreed: 1 tow Connect, 
Tomorrow, perhaps; no 
weres inade. in. that 
town on Tuesdays. Result, 1 go 
to the corer store. atid buy my 
candles, and forever and a day—try 
as.) wall) top iorcet) thisy petty in- 
cident—I will just naturally feel 
that the company cares not for its 
customers and that I must do my 
part as a loyal citizen to oppose 


pany. 
When? 


connections 


any rate increases. 


Perhaps I had better take an ac- 
tive part in the local movement to 
the lighting company to 
place all of its wires on the main 
streets underground. No, 1 am not 
a grouch by nature, so I am going 
up-to the .gas: office. .to smoke, a 
éigar, rwith) the He 
changed my service on the day I 
wanted it changed and did it all by 
télephonewrequest ea but, then. the 
only 


require 


Manager. 


gas company Serves.) 4a 
territory of thirty thousand people 
and the lighting company serves 
one of over a million. Perhaps that 
is why the gas company is still a 
he while the hghting company is 
they. 


Pictured 
the 


in: cis letter aw es nave: 
essence of public rela- 
tions—that thing in which the in- 
dustry is so absorbed to-day. It 
seems a small matter from within 
—the coming of a stranger to the 
application window. But these are 


Very 


the contacts of which good will is 
builded, ‘the service 
which make the central station and 
its manager and favorably 
known—or not. 


elements in 


well 
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Public Relations--Close Up 


HE topic upon everybody’s 
~ tongue at the great conven- 
tion in New York was pub- 
lic relations. Public utility 
central-station executives were 


men, 
all talking about it. The problem of 
serving the public heartily and of in- 
telligently interpreting this service to 


the public received the most con- 
spicuous attention. 

Public relations has come to be a 
very big thing in the light and power 
business. But really public relations 
is not one big thing at all. It 1s a very 


great many little things. 


Out in Omaha, as an example, the 
Nebraska Power Company believes 
that the secret of public relations is to 
take care of customers when they are 
in trouble. And so it maintains a staff 
of motorcycle men to answer trouble 
calls, just as many other companies 
do.- Butt ass Nice-Président ah. ak. 
Davidson puts it: “It isn’t so much 
what you do as the way the thing is 
done that registers with the public.” 
Therefore the Omaha company has 
made it the objective in these trouble 
calls not only to go and straighten 
out the troubles but to surprise and 
please the customer with the spirit of 
the service. 


A telephone call comes to the Ne- 
braska Company’s switch- 
board. Mrs. Ray is giving a party 
and the lights have gone out. “I’m 
awfully sorry!” says the girl; “T’ll 
send a man at once’—a sympathetic 
and personal response. 


Power 


The two best troublemen are on 
duty at night, so placed and trained 
that any residence in town can be 
reached within ten minutes. In five 
minutes perhaps a motorcycle thun- 
ders up, the doorbell rings, and the 
Nebraska Power man is there, ex- 
presses sympathy, renews the fuse, 
asks if there is anything else that he 
can do and leaves. 


He makes the same fast time back 
to his post and reports to the switch- 
board girl. In say, about eight min- 
utes after Mrs. Ray has thanked him 
and closed the door her telephone 
rings. It’s the Nebraska Power girl, 
still much concerned. “Has our man 
arrived? le hasew 1 miso clad (eae 
everything all right? Can we do any- 
thing more?’ In short, within, say, 
twenty minutes the man has come 
and gone and all is well and a sweet 
voice from the company has followed 
up; ull of “concerns PAndyeven call 
makes one more friend. 

Success in building up good public 
relations 1s the good relationship be- 
tween the individual representatives 
of the company and the individual 
customers. But we, the public utility 
employees, are naturally absorbed in 
our own work and apt to be forget- 
ful of these little incidental courte- 
sies. And we, the people, are no less 
absorbed in our own affairs and apt 
to accept these services as a matter of 
course and also to be supercritical. 
The maintenance of harmony in all 
these contacts is therefore not only 
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an important but a very difficult re- 
sponsibility. 

Public relations everywhere and 
every day depend on putting extra- 
ordinary heartiness and helpfulness 
into the ordinary human intercourse 
between all the men and women of 
the company and all the men and 


women of the city. It is not: done, it 
never will be done, unless the chief 
executive of the utility makes it his 
own concern and'leads and guides in 
both the planning and the perform- 
ance of it. 


—Electrical World. 
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Conditions Which Delay Prompt 
Service Connections 
By J.B. REBUS 


Assistant General Manager, Harrisburg (Pa.) Light and Power Co. 


RUICEES) Sappearine tre- 
Sent ei eetuie* wilecttical 
World showing the time re- 
quired to give service after 

application has been made are of 

more than passing interest. They in- 
dicate thinking along the right lines, 
and this will result to the advantage 
of the utility companies. These arti- 
cles have been read by a great many 
executives, officials, operating-depart- 

-ment heads and employees of utility 

companies. ‘They have, no doubt, also 

been read by consulting engineers, 
manufacturers of electrical equip- 
ment, electrical dealers and contrac- 
tors. It would be surprising indeed 
if it had not occurred to a number 
that similar data should be compared 
for a period sufficient to show the 
average time applicants have waited 
for electric light or power service 
after application has been made. 

A great deal of educational work 
has been done in past years by utility 
companies to bring the prospective 


consumer to consider and decide up- 
on the use of central-station service 
at the earliest possible moment. In 
many instances, during the option 
period in the purchase of property, 
before the final transaction has been 
closed, if electric service is not avail- 
able at the location, it is necessary to 
ascertain whether the utility will 
make the necessary extension, in 
order that the service shall be avail- 
able when the prospective customer’s 
construction is completed. This is an 
established practice among utilities 
and it has proved to be in the interest 
of both the company and prospective 
consumer. Comparisons, therefore, 
based upon the actual elapsed time 
between the signing of the applica- 
tion land ethe starting) Mois Service 
should in such cases include the time 
necessary for the construction of 
overhead or underground extensions 
and the installation of the service 
connection from the main to the con- 
sumer’s property, the time to obtain 
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the necessary permits, insurance in- 
spection and other requirements, as 
well as sometimes unavoidable delay 
in shipping material for such work. 


Application for service must be 
made when convenient for the appli- 
cant, which, whether by telephone or 
upon call of solicitor or at the com- 
pany’s office, may be just before 
closing time on a day before a holi- 
day or Sunday, or when a holiday 
immediately precedes or immediately 
follows a Sunday, thus greatly in- 
creasing the time between the appli- 
cation and the starting of the service, 
for it is unavoidable, that the appli- 
cant shall be without electric service 
during that period. 

For a period covering one year 
from’ May f1922) to April oO" 1025. 
the Harrisburg Light & Power Com- 
pany received and executed 1,540 ap- 
plications for service where it was 
only necessary to set a meter. There 
were 3,154 applications for service 
where the meter was already installed 
and the service available for use. 
There were also 2,206 applications 
for service where it was necessary to 
make extensions of underground 
mains or distribution 
system, to construct an underground 
service connection from the main to 
the consumer’s property or to run the 
service from the overhead-main ex- 
tension to ; 


of overhead 


the consumer’s property 
and install a meter. The territory ser- 
ved by the company is 17 miles long 
by 6 miles wide with a number of 
rural lines and considerable construc- 
tion on farms or property of the ap- 
plicants. In several instances during 
this period applications for power 
service were made where from two 


months to nearly a year was required 
for the applicant to make his own 
construction before service was star- 
ted. The elapsed time which has been 
used in compiling these data includes 
all such periods. 


Some time ago the company put 
into effect, for experiment, the plan 
of leaving the meters installed when 
customers discontinued the use of 
service. The main switch was opened 
and the handle secured. by .a meter 
seal. A colored card was attached to 
the bottom of the hall chandelier or 
other » place. in” the “maingsentrance 
where it could not but be seen stating 
that the service was available on the 
premises by closing the entrance 
switch and telephoning the company 
that service was to be used. The re- 
sult of the experiment exceeded the 
expectations of the meter department, 
where the plan originated. The reduc- 
tion in the work which would have 
been necessary by the meter. depart- 
ment had these meters been removed 
made it possible to postpone taking on 
an additional employee. Not only was 
this saving made, but additional re- 
venue was realized because of the ser-' 
vice being available and used earlier 
than would have been possible had 
the meter been removed. Since this 
plan was first tried no loss has been 
suffered by failure of applicants to 
pay for the service, and the plan has 
been permanently put in effect. 


During this period 1,540 applica- 
tions required setting of meters, and 
the elapsed time for signing the appli- 
cation to the time of starting service 
was 134,722 hours. For the 3,154 ap- 


plications for service where the meter 
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was already set and the prospective 
applicants started to use the service 
no elapsed time occurred. This means 
that 3,154 of 6,900 applicants had no 
delay in securing service. The 2,206 
applications for service where exten- 
sions of underground or overhead 
system including running service and 
construction of sub-station on cus- 
tomer’s premises, were necessary re- 


quired 798,112 hours. 


These results may appear unfavor- 
able as compared with the very short 
periods required by some utility com- 
panies, but they show how  con- 
ditions created by the customer and 
over which the company has no con- 
trol sometimes affect the length of 
time intervening between the service 
application and actual connection. 


Customers as a rule appreciate 
prompt service and attention to their 
requirements, even though they do 
not always so express themselves to 
the company. 

—F lectrical World. 


Re-Installation of Electric 
Water Heaters 


July 31, 1923. 


To Editor of the Hydro Bulletin. 

From the discussion recorded in 
the July issue it would appear that a 
great deal of difficulty has been ex- 


perienced in having cold water flow 
up through an electric heater rather 
than obtaining water already heated 
from the tank. 


One condition which will give rise 
to this is an incorrect connection of 
the T’-coupling leading from the tank 
and the heater to the hot-water tap. 
This coupling should be so inserted 
that the straight line flow of water 
would be from the tank to the tap 
and the neater should be connected to 
the branch side of the T-coupling. 


The selection as to whether water 
from the incoming lines will flow 
through the heater or through the 
tank depends on the small difference 
in pressure head set up by the rise in 
temperature of the water and on the 
resistance to flow offered by the re- 
spective channels. Since the differ- 
ence in the pressure which gives this 
selection is very small some better 
degree of control is afforded by mak- 
ing the channel through the heater 
more tortuous than that through the 
tank to the tap, Vir |. || s Fleee,(loe. 
cit. p.225) accomplishes the same 
result in another way but the prin- 
ciple of operation is not essentially 
different. We would not anticipate 
trouble in the selective action of the 
piping if this precaution be taken in 
the insertion of the T-coupling. 


fy OtrSttuly: 


Wi Be Buchanan, 
Asst. Laboratory Engineer. 
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Modern Hydraulic Turbines of Large Capacity 


With Special Reference to Refinements in Design, In- 

creased Efficiency, Improved Test Methods and Advances 

in the General Art which makes the Use of Large 
. Turbines Possible 


By H. G. ACRES 
Chief Hydraulic Engineer, H.E.P.C. of Ontario 


N New Year’s Day of 1905, 
in the plant of the Cana- 
dian Niagara Power Com- 
pany, it fell to the writer’s 
lot 10 “bring “up. 10 speed) stor ihe 
official inspection of the Provincial 
Park Commissioners at Niagara 
Falls, Ontario, two 10,000 h.p. tur- 
bines, the largest units ever built up 
to that time. Almost exactly seven- 
teen years later, it was again the 
writer’s privilege to turn over the 
first of the five 55,000 h.p. turbines 
now installed in the Queenston plant 
of the Hydro-Electric Power’ Com- 


mission at Niagara, the largest capa- 
city units at present in operation. It 
was this more or less fortuitous com- 
bination of circumstances which sug- 
gested a subject for discussion. 


Read before the American Society 
of Mechanical Engineers at Montreal, 
May 29, 1923. 


Not in any sense as a precise defini- 
tion, but for the purpose of placing 
a reasonable limit on the scope of 
discussion, a hydraulic turbine of 
large capacity may be defined as one 
having a capacity of not less than 
25,000 h.p. and a revolving weight, 
with the generator rotor of not less 
than 200 tons, exclusive of hydraulic 
thrust. 


The above limitation on capacity 
and revolving weight will serve the 


double purpose of eliminating from 
the discussion any consideration of 
low head installations, and at _ the 
same time giving prominence to cer- 
tain problems which become increas- 
ingly serious as the operating head 
ranges upwards from 70 to 80 feet. 
As units of the class above defined 
are rarely installed under heads as 
low as this specified minimum, the 
discussion is therefore more or less 


THE BULLETIN 


263 


PMTTTTTTTTTTTTITHTTTTTTTTTT TTT TTT TOUTE 


limited to medium and high head 
plants. 


Where a high operating head is in- 
volved, there is always present the 
problem of controlling high static 
pressure in the interest of safety; in 
most cases there is also the problem 
of controlling and utilizing the flow 
characteristics of long pipe lines to 
insure, not only safe, but practicable 
operation; finally where a copious 
water supply is associated with a high 
head, there enters the problem of 
safely and efficiently controlling a 
heavily energized water-column, and 
handling the immense revolving 
weight of the modern super-turbine. 


Briefly, it may be stated that since 

the 10,000 h.p. prototype of the 
modern  super-turbine went into 
operation at Niagara 18 years ago, 
the subsequent outstanding advances 
in the hydraulic art have been prim- 
arily in the direction of safer opera- 
tion, not only from the personal 
standpoint of the operator, but from 
the impersonal, and hardly less im- 
portant standpoint of the investor 
and the customer. Another point 
worth noting is that these advances 
had to do almost wholly with con- 
temporaneous conditions, when they 
first materialized, and their possi- 
bilities as related to the present status 
of the art were more or less a matter 
of subsequent realization. In other 
words, these advances did not de- 
finitely anticipate the super-turbine, 
but their successful application to 
contemporaneous practice made its 
subsequent development technically 
and mechanically possible. 


Static Pressure .Control: 


Control of static pressure involved 
in super-turbine water supply is a 
vital factor in relation to a maximum 
degree of safety and convenience in 
operation, and in continuity of plant 
output. Obviously the mechanism to 
exercise this function is a valve, and 
such a valve, for super-turbine ser- 
vice, must have the following general 
specifications. | 

(a)—It must be built in any size 
necessary to accommodate any con- 
duit, however large. 

(b)—It must be designed to oper- 
ate under any static head, however 
high. 

(c)—Its operation must at all 
times be safe, sure and positive; in 
opening under full static pressure, 
and in closing under the most serious 
plant emergencies, such as the break- 


age of a wheel-case, or. a runaway _ 
resulting from failure of governor 
control. 

(d)—It must open and_ close 


rapidly, and should have an automatic 
closing feature to meet the above- 
mentioned emergency conditions. 
Obviously such a specification could 
not be met by any valve of the ordin- 
ary type, nor was it met until the 
advent of the Johnson automatic 
plunger valve. It is not within the 
scope of this article to enter into a 
detailed description of this valve and 
its operating principle, suffice to say 
that it is now an indispensible adjunct 
to super-turbine installation, and con- 
stitutes one of the advances in the 
general art which contributed to the 
possibility of present day super-tur- 
bine development. As it now stands, 
the Johnson valve is an adequate 
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mechanism embodying the ideal ele- 


ments of simplicity, efficiency and 


serviceability. 
Flow Control: 


In the majority of cases the de- 
velopment of a high head involves 
the use of some type of closed pres- 
sure conduit of considerable length. 
automatically 
ratio of 


In "thes case“ Jor fan 
governed plant where the 
head to length of conduit is 
than about 1-10, certain phenomena 


become manifest which constitute a 


more 


serious menace to safe and_practic- 
able operation. The continuous rejec- 
tion and pulling on of load increments 
causes recurrent surges throughout 
the length of the conduit, which, if 
damped out or relieved, will 
multiply become 
super-imposed to such an extent as to 


not 
sometimes and 
cause pressures enormously 1n excess 
of the static head. This condition, in 
conjunction with the conversion of 
pressure into velocity head for accel- 
eration purposes, when a large incre- 
ment of load is pulled on, will impose 
a duty on the governors which they 
are not intended to perform, and 
where long closed conduits are used 
with turbines gated beyond the point 
of maximum efficiency, as they near- 
ly always are, a condition may obtain 
which is entirely beyond the regu- 
lating function of the governor. 
The power-discharge curve for the 
ordinary turbine will show a maxi- 
mum production per second-foot at 
the point of best efficiency, and the 
this will 
show a rapidly decreasing rate of pro- 
ducion per second-foot that 
point to full gate. Consequently, every 


first derivative of curve 


from 


horse-power pulled on in excess of 
best efficiency capacity will require 
a rapidly increasing amount of water 
to produce it. li, therefore, the tur- 
bine is operating at or beyond the 
point of maximum efficiency, when 
the system demands a large increment 
of load, there will be a falling off in 
production per unit of water supplied, 
and coincident therewith a loss of 
effective head, due to the absorption 
of such velocity head as is necessary 
to accelerate the water-column. Dur- 
ing the period when the water-column 
is accelerating, it is therefore evident 
that a condition may obtain where the 
power output is actually falling off 
while the water input is increasing, 
the result being that the governor 
may open the gates full-stroke in re- 
sponse to the falling speed, at which 
point its controlling function will 
cease, until either the system “wr ”’ 
holds the unit, with dropping  fre- 
quency, for the space necessary for 
the governor to gradually resume con- 
trol on rising speed, or until the gen- | 
erator drops its load and the turbine 
jumps to runaway speed at full gate, 
with possible disastrous consequences. 


Insofar as the control of — surge 
pressures is concerned, it is evident 
that if no practical limitations are 
placed upon it, in the matter of dia- 
meter and height, the ordinary stand- 
pipe would be an ideal corrective 
agency. It is clear, however, that in 
the case of a super-turbine installa- 
tion, unrestricted scope in design is 
wholly impracticable from the stand- 
point of both cost and space limita- 
tion. On the other hand, a_ simple 
standpipe, feasibly designed and_ lo- 
cated, may at times actually make 
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more acute the conditions it is de- 
signed to correct or alleviate. This is 
~ due to the fact that the simple stand- 
pipe can only passively absorb surge 
pressure, with its recurrent phases, 
and for this reason often acts as an 
agency for super-imposing, one upon 
the other, pressure waves generated 
by successive changes in load. 


Another obvious expedient under 
this head is to limit the range of vel- 
ocity change in the conduit by means 
of a synchronous by-pass, actuated by 
the governor mechanism. This con- 
trivance can be adjusted to prevent 
the occurrence of disruptive pressures 
in the conduit, and also to supplement 
the influence of the system “wr?” in 
holding the unit within the regulating 
range of the governor when the unit 
is pulling on or rejecting load. In this 
connection it is to be noted that the 
condition under discussion has not ne- 
cessarily to do with the maximum con- 
duit velocity at any one time, but with 
the range of change in conduit velocity 
over a short period of time, and with 
the absorption and building up of head 
energy induced by these changes, 
within their low and high limits. 


The synchronous by-pass therefore 
has a useful function, but in the case 
of a high head super-turbine installa- 
tion, its usefulness would be largely 
discounted by its cumbersome dimen- 
sions, its waste of water, and an 
added mechanical complexity which 
should be avoided whenever possible 
as a matter of principle. 


The discussion under this head has 
now reached a stage where it is pos- 
sible to define the specifications of an 


ideal surge control agency. 


(a)—It should have the effective- 
ness of a simple standpipe of very 
large dimensions, without its cost and 
space requirements. 


(b)—It should be capable on the 
one hand of preventing, or counteract- 
ing the effect of, any undue absorp- 
tion of head energy when load is 
pulled on, and on the other hand of 
preventing or counteracting the effect 
of, any serious recurrent surge pres- 
sures arising from load _ rejections, 
whether isolated or successive. 


(c)—-The water surface should be 
sufficiently active to prevent freezing 
in ordinary low temperatures, and the 
dimensions should be such as to allow 
teasible and effective frost protection 
against extraordinarily low temper- 


atures. 

(d)—It should operate without 
wasting water. 

(e)—It should be mechanically 


simple, with a minimum of moving 
parts and adjustments. 


(f)—It should be entirely disso- 
ciated from the governor mechanism, 
leaving the governor free to perform 
its own peculiar and highly important 
function, which is to control the speed 
of the generator, and not the vagaries 
of the water-column. 


This specification has been met with 
a large degree of effectiveness by the 
most wholly original, and at the same 
time one of the most useful contriv- 
ances ever developed in the field of 
hydraulic engineering; namely, the 
Johnson differential surge tank. For 
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those who are interested, ample pub- 
lished data are available concerning 
the structural details and operating 
principle of the Johnson surge tank, 
and for the purpose of this discussion 
it is only necessary to state that this 
contrivance constitutes another of the 
essential advances in the hydraulic art 
which have made possible the develop- 
ment and safe operation of the super- 
turbine. 


Revolving Weights: 


The handling of the revolving 
weight of a modern super-turbine 1s 
governed largely by consideration of 
efficiency, a matter which will be dis- 
cussed later, only the mechanical as- 
pect of the problem being considered 
at this time. 


The development of the art under 
this head exemplifies a condition often 
met with in the field of engineering, 
where an inherently sound principle, 
after being applied in a primitive way, 
suffers a period of eclipse through 
arrested development, and perhaps 
years afterwards is re-discovered, and 
becomes the basis of the ultimate solu- 
tion. 


In the early days of hydraulic tur- 
bine development the step-bearing, a 
form of combined thrust and guide 
bearing located under the runner, was 
used almost exclusively for the sup- 
port of the revolving element. The 
subsequent gradual increase in the 
efficiency, speed and capacity of tur- 
bine runners then began to introduce 
problems of pressure intensity, depre- 
ciation and accessibility, which the de- 
signers of that day solved, not by im- 
proving the step-bearing principle, but 


by abandoning it, and inaugurating, as 
a result, the era of the horizontal 
shaft-turbine. This led to advanced 
development in bearings of the pillow- 
block type, together with the introduc- 
tion of marine type thrust bearings to 
take up unbalanced runner thrust, a 
double requirement which gave rise to 
serious problems when the develop- 
ment of electrical generation and 
transmission called for continuously 
increasing turbine capacity and speed. 
The 20,000 h.p. horizontal turbines in 
the plant of the Ontario Power Com- 
pany at Niagara Falls fairly represent 
the climax of this trend of develop- 
ment, with water-cooled pillow-block 
bearings of the enormous dimensions 
necessary to keep bearing pressure 
within safe limits, and rotor shafts 
having a diameter far in excess of tor- 
sional requirements, simply to minim- 
ize deflection. 


The original turbines installed in 
1896 by the Niagara Falls Power 
Company represent the first reversion 
to the primitive basic principle. They 
were the super-turbines of that period, 
and were of the vertical shaft type. 
The revolving weight of these units 
was partially suspended from, and 
partially super-imposed on a_ step- 
bearing located above the runner and 
immediately below the generator, thus 
removing one of the main disadvant- 
ages of this type of bearing, that of 
inaccessibility. A further important 
innovation was the application of ex- 
ternal pressure to a film of oil which 
was forced in between the moving and 
stationary elements of the bearing. 
This oil was usually supplied by gear 
driven triplex plunger pumps at pres- 
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sures varying from 80 to 350 lbs. per 
square inch, and maintained an oil 
film from two to four-thousandths of 


an inch thick between the bearing 


discs. 


The oil pressure thrust bearing had 
a vogue of many years’ duration, and 
some bearings of this type are still 
in operation. Their disabilities are: 
expensive investment and mainten- 
ance cost, mechanical complexity, and 
high temperature, resulting in low oil 
viscosity and high energy losses. Also, 
even a momentary failure of the pres- 
sure oil supply usually results in the 
loss of the bearing. 


Hinalivee tiere ecame «the ultimate 
conception, based on the simple and 
true embodiment of a basic principle, 
first established by the experiments 
of Tower in 1883, and afterwards 
mathematically demonstrated by 
Reynolds. It remained for Kingsbury 
to exemplify this principle in a mech- 
anism which is one of the most out- 
standing. examples extant of the 
simple and efficient application of a 
natural law. . 


The Kingsbury type thrust bearing 
has the following characteristics which 
distinguish it from its oil-pressure 
prototype, and make it an eminently 
suitable mechanism for supporting, in 
motion, the revolving weight of the 
modern super-turbine. 


It can be adapted to safely support 
the revolving weight of the heaviest 
turbine, within feasible dimensional 
limits. 


The source of oil supply is static, 
and integral with the bearing itself. 


The oil supply is “unlimited” in the 
sense necessary to conform with the 
laws of motion of viscous fluids, as 
ennunciated by Reynolds. 


ihe, iermation {or the) pressure 
wedge” is not induced by any external 
agency, but by the motion of the bear- 
ing itself, and by providing for a very 
slight lack of parallelism between the 
stationary and moving elements. 


The wedge: pressure jis} a- ‘direct 
function of the speed of the moving 
element, and the thickness of the oil 
film is a direct function of the degree 
of viscosity of the fluid, and conse- 
quently of fluid temperature, which 
can be regulated within any desired 
limits by the simple expedient of 
water-cooling coils. 


In a recent action involving the 
Johnson valve, the trial judge stated 
in the text of his decision that this 
valve was a “combination of elements 
beautiful in simplicity and highly effi- 
client in operation’. His observation 
applies with equal force to the John- 
son surge tank and the Kingsbury 
thrust bearing, besides constituting a 
very concise general definition of the 
perfect mechanism. 


Apart altogether from their very 
material contribution to operating 
efficiency, the mechanisms above dis- 
cussed introduce a factor of safety 
and dependability, either singly or in 
combination, without which the pre- 
sent day status of super-turbine dev- 
elopment would have been unattain- 
able. 


Refinements in Design: 


In classing the turbine governor 
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under this head the question would 
naturally arise as to whether or not 
the governor should not be classed as 
an essential advance in the art, which, 
of course, it is. The point is that the 
items above classified as essential ad- 
vances were radical departures from 
contemporary practice, and actually 
opened up the possibilities of super- 
turbine development, whereas the tur- 
bine governor was enlarged and im- 
proved more or less synchronously 
with the enlargement and improve- 
ment of the hydraulic turbine, and to 
meet the constantly increasing import- 
ance of the duty it was called upon to 
perform. 


As the primary requirement of gov- 
ernor operation is precision and relia- 
bility, the natural trend of design has 
been in the direction of simplicity in 
principle, the reduction of lost motion 
by the use of a minimum of moving 
parts, and precise shop work. An in- 
teresting development along this line 
is the White shaft governor, where 
the centrifugal element is attached di- 
rect to the main turbine shaft, thus 
obviating the complication of a belt or 
gear drive for the fly-balls. 


The double compensation principle, 
with the restoring mechanism and load 
limiting attachment, appears to meet 
all requirements of super-turbine goy- 
ernor control adequately and safely, 
and speed regulation is assured with- 
in safe operating limits for all gate 
movements up to the full stroke of 
the servomotors. 


Remote switchboard control has also 
been developed to such a stage that 
there is considerable latitude as to the 
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location of the actuator, which in 
some cases is now placed directly over 
the servomotor cylinders, in others on 
the machine room floor, and some- 


times on the switchboard gallery. 


A useful adaptation of the Johnson 
valve principle has been devised by 


Taylor for interchanging governor 
and hand control. . Two sets. ot 


plunger valves are used, one set on 
the governor and one on the hand 
control, and the throwing over of one 
hand lever will simultaneously close all 
the governor valves, and open all the 
hand control valves, or vice-versa. 


This operation can be carried out 
in such a short interval of time that 
there is little or no chance of losing 
control of the turbine, and no chance 
whatsoever of interfering with the 
proper sequence of operation. 

One of the latest innovations in 
governor design is a motor driven 
centrifugal element, the motor being 
located on the fly-ball spindle, and 
synchronously actuated by the main 
Seneraror. | AIS 
same purpose as the shaft governor in 
that it eliminates the belt or gear 
drive. 


device serves the 


The activity which has manifested 
itself during the last four or five 
years in draft-tube investigation is di- 
rectly traceable to the vogue of the 
super-turbine. There are two main 
first, because the 
power in a 


super-turbine permits an appreciable 


reasons for this; 
large concentration of 
increment of useful power to be re- 
claimed as the result of a gain of only 
a fraction of a percent in overall effi- 
ciency ; and second, because the vibra- 
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tion resulting from vortex action and 
unsteady vacuum becomes magnified 
in the super-turbine to such an extent 
as to often cause serious inconven- 
lence in operation. The pioneer de- 
velopment under this head was the 
White hydraucone, which marked a 
distinct advance in this branch of the 
art. ; 

Briefly, the two-fold object of re- 
cent draft-tube experimental research 
has been to regain as much as possible 
of the whirl component of the velocity 
head in the runner discharge, and to 
devise means of so training the com- 
bined axial and whirling flow, through 
appropriately designed water-passages, 
as to minimize conditions giving rise 
to vibratory effects. All experiments 
carried on along this line by the prin- 
cipal turbine builders have definitely 
proved the inadequacy of all forms of 
the elbow type tube, and have de- 
veloped a series of types, more or less 
co-related, which have given satis- 
factory results when tested under 
operating conditions. Of these types 
the Moody spreading tube seems to 
conform most nearly to one’s concep- 
tion of the conditions to be met. This 
is particularly the case in respect of a 
cone in the centre of the Moody tube 
which extends from the invert to the 
lower extremity of the runner hub. 
Inasmuch as this cone solidly fills the 
Feoion) OF  tmaximum . turbulence, 1t 
seems entirely reasonable to assume, 
even without experimental confirma- 
tion, that it will be effective in pre- 
venting cavitation, and the formation 
of vortices, with their resultant vibra- 
tory effects. Serving this purpose, it 
also naturally follows that it 
affect a 


must 


useful conversion of the 


hitherto wasted whirl energy of the 


central zone, realizing thereby a gain 
in efficiency as well as a betterment 
in operating conditions. 


In a small high head plant with 
which the writer had something to 
do, the turbine showed 85 per cent 
efficiency on acceptance test. A year 
later the efficiency had dropped to 
6/7 sper Cente Dyas teasom Gol @ excessive 
leakage through the runner clearance 
spaces. The head in this case was 550 
feet and) thercireumiterence Of" «the 
clearance spaces was about 14 feet. 
inethe case -of the.55,0007h.p. “tur- 
bines at Queenston, the head 1s about 
250 feet less, but the circumference 
of the runner clearances is about 65 
feet. It is evident therefore, that in 
the case of a Or mitiismstze: 
under such a head, the leakage factor 
is a serious matter. 


HUMMe 


As a matter of 
fact, two of the most recent refine- 
ments in turbine design have been 
devised for the express purpose of 
meeting this condition; namely, the 
so-called “labyrinth seal” for prevent- 
ing leakage through the runner clear- 
ance space, and the Overn disc for 
preventing leakage through the gate 
clearances. 


Instead of the ordinary simple seal 
consisting of a straight annular pass- 
age past the crown of the runner into 
the space under the head cover, and 
a similar passage past the runner-: 
band into the draft-tube, the laby- 
rinth seal consists of a series of al- 
ternately expanded and contracted 
passages which destroy the velocity 
head, and reduce the head on the final 
ices jet. to. onestiirdesot ecits 
value. 


initial 
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The Overn disc functions by intro- 
ducing into the clearance space be- 
tween the end of the gate veins and 
the distributor plates, an obstruction 
to the leakage flow, considerably 
greater than the diameter of the gate 
shanks, thus effectively reducing the 
leakage at these points. 


Where the head is sufficiently high 
to require the use of a cast steel scroll 
case, a serious problem is introduced, 
having to do with the 
strain on the radial joints between 
the speed-ring and the scroll case. 
With the ordinary design, efficient 
bolt distribution is not practicable, 
and in the shop pressure test, where 
the scroll is not supported by a sur- 
rounding mass of concrete, the bolts 
are sometimes stressed beyond the 
elastic limit, with serious 
leakage. This disability can be largely 
overcome by casting the speed-ring 
stay-vanes integral with the scroll 
sections, but the pouring and anneal- 
ing of such a casting is most difficult 
and uncertain of result. The Taylor 
sectional scroll case is just as effec- 


cantilever 


resultant 


tive and largely removes any uncer- 
tainty as to the quality of the casting. 
Taylor’s method is to cast the speed- 
ring stay vanes integral with a small 
radial section only of the scroll, and 
connect later by means of a joint to 
the main section of the scroll. This 
joint is so located as to permit of a 
heavy flange and efficient bolt-spac- 
ing, and the castings are of such 
shape and dimensions that there is 
every assurance as to their quality 
after leaving the annealing furnace. 


The showing made by the sectional 
scroll case under shop pressure test 


indicated that no undue risk would 
be involved in setting the scroll in the 
open, with only so much concrete as 
might be necessary to secure a stable 
anchorage. 

With regard to the pitting and 
erosion of runners, it may be said 
that super-turbine development has 
now reached a stage where this con- 
dition is no longer primarily a pro- 
blem of design, but of economics. In 
other words if the customer so speci- 
fies, the manufacturer can select a 
specific speed and supply, at a price, 
a turbine in which the runner will 
have as lone aisperiod "olousenuliinre 
asthe vother “major elements \oryhe 
installation. 

Such a specification on the part of 
the customer would, of course, in- 
volve additional capital expenditure 
for the generator as well as for the 
turbine, but, as against this aspect of 
the situation it must be realized that 
the modern super-turbine frequently 
has a capacity which enables it to 
earn upwards of $2,500.00 every 
twenty-four hours. Consequently, the 
lost revenue charge against runner 
replacement, in a fully loaded unit, 
may easily run as high as $25,000.00. 
If this were necessary every two 
years, it would be equivalent, on a 
6 per cent basis, to a capital charge 
of $200,000.00. Such being the case, 
it is evident that the choice of a pro- 
per economic specific speed is a mat- 
ter deserving the most careful and 
mature consideration, being a factor 
of at least equal importance with 
proper gateage, and elevation relative 
to tailwater. 


To be concluded in 
September Number 
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Some Hazards in Grounding High 
Tension Neutrals 
By W. B. BUCHANAN 


Assistant Laboratory Engineer, H.E.P.C. of Ontario 


OME recent experiences in the 
operation of distribution sys- 
tems in various Municipalities 

and the solutions involved in- 
dicate that a discussion of various 
technical features involved * would 
doubtless be of general interest and 
value. The following explanation is 
an undertaking to show as clearly as 
possible how and why such things may 
happen as have occurred. 


CASE I. 


A three-phase four wire distribution 
system feeds a bank of three single 
phase transformers having delta con- 
nected secondaries. Assume that for 
the purpose of stabilizing the voltage 
on other single phase loads, which may 
be supplied in the vicinity, it seems 
advisable to ground the high tension 
neutral of this bank. Serious trouble 
may result to one of the transformers 
of the bank in the event of one of the 
supply lines becoming accidentally 
grounded especially if the resistance 
of the circuit through ground be very 
low. 

Referring to Fig. 1, with circuits as 
shown a ground at x would tend to 
short circuit the primary of line A to 
the neutral N through the ground, re- 
ducing the primary voltage to zero. 
At the same time, the voltage on 
transformer C tends to phase position 


@asthnat of DB toe BA and vasea result 
the secondary of A to three times its 
normal value. The potential and 
mechanical stresses which may be set 
up in this transformer A then may 
approach closely to those which would 
occur with three times normal voltage 
applied to the secondary with the 
primary short-circuited. Of course, 
the equivalent impedance of the sys- 
tem would be greater than the im- 
pedance of the transformer alone but 
not by as great a proportional amount 
as the applied voltage. 

Disabled transformers have been 
examined and all the evidence obtain- 
able appeared to be in harmony with 
the above explanation and no other 
satisfactory explanation has so _ far 
been advanced. 

This hazard is obviated by two 
transformers V-connected or by isolat- 
ing the neutral when three are used. 


CAS 2, 


Cases have arisen also where a cus- 
tomer continued to operate knowing 
there was an accidental ground on his 
system. This condition applies as 
well to 2200 volt. distribution with 
motor loads at the same voltage. The 
possibility is introduced of the ab- 
normal voltage stress, mechanical vi- 
bration, etc., causing a breakdown at 
a point in another phase of the same 
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another 
The line voltage 


machine, or bank, or’ of 
machine or bank. 
would then be applied across two 
part-sections of windings, (See Fig. 
2) which may have less impedance 
than is offered to line voltage under 
any condition of normal operation. 
The destructive effects resulting may 
and extend to two 


be very severe 


pieces of equipment as well. 


Second e zy 


CAS tig 


A three-phase, four wire 
with grounded neutral at the load end 
feeds a three-phase core type trans- 
former. 


system 


A ground on one line, as on the 
white phase, would tend to cause a 
short circuit on the primary of this 
phase, the current only being limited 
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by the impedance of the circuit 
through transformer, line and ground. 
This would apply to individual trans- 
formers or to a group in parallel. Of 
course, if the line were to break or 
the line end of the transformer other- 
wise be cleared, this impedance would 
become practically infinity. 

Then referring to Fig. No. 3, the 
neutral potential N would tend toward 
line potential W and the voltage ap- 
plied to phase R would tend to Vwr 
and on B to Vwe. 

Normally the magnetic fluxes in the 
cores would balance 1n the phase rela- 
tion shown in Fig. 4 and in every case 
thesiliux.in the core of VW must ‘be 
nearly equal to the vector sum of the 
fluxes in R and B. Assuming line 
terminal T disconnected from W so 
that the voltages are free to take up 
their respective relations as dictated 
by the new order of connections, the 
voltage and flux relations would tend 
to take the phase relation and values 
shown in Fig. 5. 

From this it appears that voltage 
Vwr applied to phase R is 1/3 times 
normal and at only 60° displacement 
from Vwes which is also v3 times 
normal. ‘The fluxes in the cores lag 
in quadrature behind the impressed 
voltage and the secondary voltages lag 
in quadrature behind these. The con- 
ditions of the core-type transformer 
demand that the flux in core of W be 
equaletothessuny of the fluxes inj RK 
and B and since that in R and B tend 
to approximately 1/3 times normal and 
are altered in phase relation, that in 
W will tend to three times normal but 
is limited practically by saturation of 
ehe= core, the exciting current de- 
manded by the secondary winding on 


the three phases and the impedance 
the system offers in toto to this new 
adjustment of conditions. Thus the 
secondary voltages tend to become \/3 
times normal on phases R and B and 
three times normal on phase W. 

It will now be evident that the elec- 
trical and mechanical stresses set up 
in the W phase may become greater 
than occurs under any standard test 
that is ever specified for power trans- 
formers. The stresses set up may 
approach the condition of a dead 
short-circuit on the high tension with 
three times normal voltage applied to 
the low tension side; the voltage be- 
tween turns to break down the di- 
electric may approach three times 
normal; the mechanical stresses be- 
tween coils of primary and secondary 
windings of phase W may approach 
nine times those developed on a dead 
short circuit test at normal voltage. 
The sequence of events in the trans- 
former failure would probably be as 


follows: excessive stresses causing 
mechanical displacement of coils thus 
weakening the insulation between 


turns, resulting in a short between 
turns, and promptly fusing that wind- 
ing to open circuit. 


CASE A. 


It may be seen from examination of 
DPiegwos, (Case 3) -aboveathat. should 
the open circuit develop on the prim- 
ary of this transformer an abnormal 
secondary voltage would be developed 
in that phase and the time-phase re- 
lation of phases would be altered con- 
siderably. The effect of supplying 
such a voltage to three-phase induc- 
tion or synchronous motors might be 


anticipated from the following an- 
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alysis of the conditions involved. 


We know that a squirrel cage in- 
duction motor tends to generate cor- 


rect three-phase relation between its 


lead 


synchronism, i.e., aS a motor below 


voltages when operating near 
synchronism or as an induction gen- 
erator above synchronism. If these 
voltages are not exactly equal to the 
line voltages applied, the unbalanced 
components or resultant e.m.f.’s_ will 
cause currents to flow through the 
windings until the impedance drop is 
sufficient to account for such differ- 
ences: 


Fig. 6 indicates that these unbal- 


The external torque (mechanical) 
would not likely be altered appreciably 
but the mechanical forces exerted be- 
tween various sections of the winding 
might be expected to be much greater 
than occurs during any normal opera- 
tion and greater than values that are 
anticipated in the design of 
machines. 


the 


So many types of windings and var- 
lations in the mechanical proportions 
exist that it is impossible to do more 
in this article than suggest the pos- 
sible cause of some breakdowns we 
have known to occur. The mechanical 
forces acting on various current car- 


rying parts may become very much 


anced components may possibly attain greater than are generally appre- 
values as high as normal line voltages. ciated. 
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A Remarkable Distribution Transformer 
Record 


By S. B. 


NE of the larger Middle 
West utilities has kept a 
complete record of the per- 
formance of their distribu- 

tion transformers for some _ years 

past. 

An analysis of this for the year 
1922 shows some rather unusual and 
remarkable results. 

The metropolitan area covered by 
the transformers under observation 
consists of a total of 3,183 transform- 
ers, with an aggregate kilowatt capa- 
city of 50,859; giving an average size 
transformer of 15.8 kw. 

Of these approximately 40 per cent. 


HOOD 


are used to supply three phase power, 
the remaining 60 per cent. supplying 
lighting busses. 

The primary distribution is almost 
wholly “common neutral” with a volt- 
age of 2300/4000. The secondary 
voltage is 115/230 for light and 230 
for power. 

A thoroughly grounded neutral net- 
work .covers: thé entire -areasandaa. 
used in common for both primary and 
secondary neutrals; as well as for 
many other purposes where a ground 
return conductor is desirable. 

During the year there were 212 
primary fuses blown on these trans- 
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formers, or 6.6 per cent. of the total 
number installed. In other words, 
under the law of averages, a trans- 
former can- be expected to have its 
fuses blown for any. one of numer- 
ous Causes, once in every. fifteen 
years. 

There were actually burned out 40 
transformers, with an aggregate kilo- 
watt capacity of 511, or just about one 
per cent. of the total capacity installed. 
On this averaged basis the life of 
these transformers, at present rate of 
depreciation, will be one hundred 
years. This is vastly different from 
that assumed by many engineers, who 
give fifteen to twenty years as the life 
expectancy of a transformer. 

Of these burn-outs twelve trans- 
formers were supplying power and 
burned out owing to the power bank 
neutral being grounded and their ina- 
bilittyeto carry the resulting load in 
try tent. balance tp, the system or 
maintain service when one primary 
phase was shorted or open at the sub- 
station. General practice does not re- 
commend such grounding of bank neu- 
trals on this account. The experience 
of this company, however, has demon- 
strated its . advantages even when 
weighed against the burn-outs that 
may result in a few exceptional cases. 

@Oipeines om itanstormers. serving 
lighting busses, and burned out, most 
of them failed through overload due 
to inability of the field testing crew 
to keep up with the unprecedented 
erowth in load which was being con- 
mected-to the lines. 

Of those burning out 
known causes but one unit failed on a 
day during which there was lightning. 
This 7% kw. unit is the only failure 


TOM. itl 


during the year that can be fairly 
charged up against lightning. 

This is the remarkable part of this 
operating record, where the total fail- 
ures from all causes is less than most 
companies admit are caused by light- 
ning; and where but one transformer 
out of over three thousand actually 
failed from lightning. 

The results obtained are probably 
traceable to a number of protective 
features standardized on by this sys- 
tem: 

First—The common neutral system 
does away with the condensor action 
that exists in all transformers where 
the primary and secondary are insu- 
lated from each other. Further, the 
impressed primary voltage is a maxi- 
mum at one end of the primary wind- 
ing, grading down to zero at the other 
end which is grounded. 

Second—The common neutral sys- 
tem holds the maximum potential 
to that of normal primary potential 
and transformers are therefore never 
subjected to steep wave front volt- 
age over-shoot as is common with a 
free neutral or delta system. 

Third—Every transformer is pro- 
tected on the high voltage end of its 
primary winding by a lightning ar- 
PEStete 

Fourth—Each transformer has in 
series with the high voltage end of its 
primary a small choke coil that tends 
to reflect high frequency and force it 
through the arrester. 

Just which one of these four items 
is responsible for the good results is 
not known; probably each one bears a 
share in the protection that records 
conclusively show as resulting. 

—FElectric Light and Power. 
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Tlypro News [tems 


Eugenia System 


The installation of the tie line be- 
tween Niagara and Eugenia Systems 
Mount Forest «to “Harriston, “1s 
progressing favorably. The construc- 
tion of the sub-station and installation 
nb dats 
Mount Forest is 
favorably and it is anticipated that 


the entire work will be completed 


frequency changer set at 


also progressing 


early in September. 


ste bh st 
> >< 4 


The contract for the wood stave 
portion of the second pipe 


Eugenia has been awarded, and the 


line at 


tenders are all in the hands of the 
Commission, covering the steel sec- 
tiGn=Ob Sane.) teisee xpeGtcd tial cule 
will be 


awarded in the course of a few days 


contract for the steel work 


and the second pipe line placed in 
operation before the end of the pre- 
SCllie Veau. 


Niagara System 


The town of Goderich has received 
a contract from the Goderich Eleva- 
tor & Transit Company for an ad- 
ditional 250 kilowatts. This will make 
a load of approximately 400 kilowatts 
from this company. 


Construction work has been started 
in St. Thomas rural district, rebuild- 


ing old rural lines and extending 


, them. When completed service will be 


given to 162 consumers, in addition 
to 319 who are served by the present 
lines. 


st she ste 
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A rural extension is being built 
eight and half 
north from Delaware Station 
into Lobo Township, to supply con- 


approximately 
miles 


one 


sumers in Komoka and vicinity, and 
also in Caradoc. 


' 


* Ok Ok 

A number of short rural 
sions are being constructed in the 
London rural district, which 
total approximately twenty-nine and 
one half miles. These extensions will 
add 153 new rural consumers to the 
district. 


exten- 


will 
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The Village of Beachville is recon- 
structing its distribution system, 
changing it from 2300 to 4000 volt 
The  Beachville 
former station is also being doubled 


connection. trans 


in capacity. 


*k Ok 
been com- 
pleted for a rural line from Sarnia to 
Corunna and Stag Island, to serve 95 
rural consumers. Plans are under way 


Construction work has 


for extending this line to give service 
to the Village of Courtright. 
= AS ie 
Sixteen miles of rural line are be- 
ing built west from Wallaceburg to 
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Port inambtonandiy Sombra, which 
will serve over 100 rural consumers. 

A. new section of rural line of about 
five miles in the Chatham rural dis- 
trict was put into service on July 28, 
adding approximately 40 new con- 
sumers to the district. 


a 


Ottawa System 


Ineeaccordance with a trequest 
Momecetne es bownship. «otis North 
Gower, rural meetings were held in 
the villages of North Gower and 
Manotick. It is proposed to extend 
the Nepean Rural district and serve 
this territory with power from 
Ottawa. 
Sa aa 

The recent reported purchase of the 
Ottawa and Hull Power Co., by A. J. 
Nesbitt, of Montreal, for $4,000,000, 
has caused considerable comment in 
Ottawa. 


oe ee 


Rideau System 


The judgment delivered by Mr. 
Justice Rose, in the recent action of 
the Kemptville Milling Co. vs. The 
Village of Kemptville, contains a num- 
ber of interesting points with refer- 
ence to a private company’s rights on 
the streets of a municipality. The re- 
sult, of -this judement 1s that the 
KKemptville Milling Co. action is dis- 
missed, and there is judgment 1n favor 
of the Village of Kemptville upon a 
counterclaim for $500.00 and costs. 

ae ay 

Messrs. Findlay Bros., of Carleton 
Place, manufacturers of stoves and 
furnaces, are preparing to put a new 


line of electric ranges on the market, 
and are installing in their factory an 
electric annealing oven of about 100 
h.p. capacity. 


*k Ok Ok 


Severn System 


Due to the increased demand for 
power in the municipality of Cold- 
water, the present transformers in the 
sub-station are being replaced with 
larger units, which will give an addi- 
tional capacity of 50% over and above 
that of the original transformers. 

ae 

The Grand Trunk Pacific Elevator 
at Midland is being enlarged and this 
concern will require an additional 200 
or 300 h.p. from the Commission by 
October or November next. 

Sa gS 

The rural line serving the Barrie 
Rural Power District which serves the 
community in the vicinity of Shanty 
Bay was made alive on July 17th and 
service made available for rural cus- 
tomers in that district. Most of the 
contracts on this line cover service to 
summer cottages. 

eee 

The rural lines serving the Wasaga 
Beach summer resort were made alive 
and placed in operation July 9th, and 
about 130 summer cottages are now 
being served at this location, service 
being obtained through the Stayner 
Sub-station and Distribution System. 


* KK ok 
St. Lawrence System 


The Police Village of Spencerville 
in the Prescott Rural District has 
its new street lighting system in 
operation. 
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Wasdell System 


The construction of rural lines in 
Mariposa Township for service to a 
large farming community as well as 


and it is expected that this system will 
be made alive about September Ist. A 
separate sub-station for serving this 
district is being constructed at Pine- 
dale, located on the Wasdell transmis- 


to the Police Villages of Little Britain sion line between Cannington and 
and Oakwood is progressing favorably Greenbank. 
a. et 


Your Job, Your Pay And Your Company 


Why you are hurt when your company is hurt and where 
your personal interests lie 


By 


HE man who works for a 
public utility company, aspir- 
ing to advancement in posi- 
tion and salary, must take 
into consideration the financial con- 
dition of the company that employs 
him. Such a worker should investigate 
and particularly take into account two 
principal factors which must _ bear 
directly upon his own personal wel- 
fare as an employe of the company: 

1. The public utility company must 
be in a self-supporting condition, Es- 
pecially, it must not be regulated as to 
price and character of service by pub- 
lic authorities in such a manner as to 
make it unable to deal fairly with its 
deserving employes. 

2. The worker in a prosperous 
public utility company should establish 
his right to promotion and increased 
salary by demonstrating his worth and 
usefulness. 


EMPLOYE AND PuBLIc 
Other the 
right sort of worker will climb up- 
ward more rapidly that he who is 
indolent and unreliable. The work of 


conditions permitting, 


GEORGE WELSH WEBER 


the corporation has to be done, and 
well done or the public will complain 
—and will have a right to do so. 

The public service corporation is the 
servant, not the master, of the people, 
and the worker in it must accept the 
truth that he who serves the public 
most satisfactorily serves his company 
best. To take care of himself the man 
at the top must take care of the ser- 
vice, and the men under him have got 
to do the same. Wise general man- 
agement sees to it that the fit and unfit 
workers are dealt with according to 
their merits. 


How EmpPpLoveEs CLIMB 


Another fact which the employe 
should take into account is that even 
the deserving worker cannot hope to 
find his proper place in the twinkling 
of an eye. He may have to be content 
to be a straphanger on the road to 
promotion longer than he likes; but, 
at length he will find a seat. The road 
to the top is always crowded. 

The ambitious employe should not 
lose sight of the fact that in a large 
organization the process of screening 
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the fit from the less worthy is neces- 
sarily tedious and requires time. Men 
must be time-tested as well as stunt- 

tested. Good men ahead of the am- 
_bitious and deserving cannot rightly 
be discharged just to make room for 
good men who may be in the ranks 
below. 

If the employe will look about him 
he will see that, in the long run, the 
capable and ambitious employe is well 
taken care of and that the high exe- 
cutive positions in the company as a 
rule are filled by that kind of men who 
have grown up with the company. 

The first of the foregoing proposi- 
tions is really the most important for 
the worker to consider. This is parti- 
cularly true at this time when the 
effort of unthinking people is to so 
drastically regulate public utility rates 
as to bring positive injury to the cor- 
porations performing the service. 

This tendency is promoted by two 
principal classes of agitators: first, 
there is the group who would change 
our system of government and econo- 
mies to the Russian sort—wherein all 
property is owned by the government 
and the worker is detailed to duty the 
same as the conscripted soldier. The 
second group is made up of agitators 
who seek to endear themselves to the 
thoughtless of the voting population 
by appearing to be deeply concerned 
about the prices and service of public 
utility corporations. Somer ot this 
latter group manage to obtain enor- 
mous payments from _ taxpayers’ 
money to carry on impossible fights 
against different kinds of public util- 
ity corporations—as lawyers—as ex- 
perts, 

Most of the agitators are persons 


seeking to obtain election to public 
office. Often noisy candidates run on 
a reduce-the-price-of-gas or on a-seat 
for-everybody, platform for offices in 
which, if elected, they would be with- 
out power to do anything as to such 
service regulation. 


EMPEOYES Duty to HIMSELF 


The fact that the worker in a public 
utility company must depend upon the 
prosperity of the company which em- 
ploys him for promotion and_ better 
pay—and, perhaps even for continued 
employment—makes his own interest 
to be the same as that of the com- 
pany. If the company be on the 
down-grade it cannot put him on the 
up-grade. The worker and his em- 
ployer are partners in this as well as 
in other particulars. That much needs 
no further explanation. 

What’s the answer to it all? 

Firstwlast. and-allitie time, thatithe 
direct personal interest of every public 
service employe is exactly the same as 
the corporation which employs him. 
And, that is to say that his own in- 
terests compel him to regard as a 
personal enemy those who seek to 
make the source of his living a foot- 
ball of politics to advance either com- 
munistic propaganda, or to elect hun- 
ery office-seekers to office. To aid 
and abet, or to fail to oppose, company 
enemies is treason to the employe’s 
own living resource. To be a by- 
stander when his own home is being 
destroyed, amounts to helping the 
destroyer. 


ActT FOR SELF PROTECTION 


The public service employe is not 
so blind that he will not see, nor so 


280 


RAE BOLE aE 


cv TUVTTYUUUUGOAUUUUNUEENUUEENUTUOUEEUSUOEETUEUUUEUULECAU UPd 0 E000 CET UY DEV TE PEAT CUCU TET eee 


wise that he will not take care of him- 
self and his own. And, this does not 
mean that the defender of the com- 
pany should merely refrain from unit- 
ing with the company’s enemies in 
fight on its prosperity. It means that 
he should take up arms against those 
who to help themselves disregard the 
welfare of others. 

To effectively take care of himself 
and the sources from whence he draws 
his living, the public utility employe 
should educate himself in relation to 
the affairs of his company and the 
things which dangerous regulation 
may attempt to do to it. He should 
stand ready to come back at those 
who would rob his purse before his 
rightful pay finds its way into it. 

That is the answer. 


—Public Service Company of North- 
ern Illinois News. 


es © Seeds © Ted 


One Hundred Per Cent 
Loyalty 


Two years ago three executives 
of an important Canadian indus- 
trial house, with agencies all over 
the Dominion, sat in consultation 
upon the appointment of a branch 
mattacen. = Ube" serecwicnt s-satter 
much thought, laid one name _ be- 
fore the meeting for the position. 
The Secretary raised: his brows in 


surprise at the recommendation. It ° 


was that of an old servant of the 
company, but until this minute he 
had always been apparently an un- 
important cog in this great indus- 
trial machine. 


“Is he a business getter?” the 
Bectctary /askede ta Gam. hey wold 
down this position? There are 


other smarter men whom we can 
promote.” 

“(Treg dmitesthat, Said Nem noet 
dent. “But are they imbued with 
the same loyalty to our interests? 
Jones here—” he picked up his re- 
commendation slip—‘Jones here, is 
one hundred per cent loyal. 

“T believe in loyalty above every- 
thing else, loyalty to your com- 
pany, your superiors and the men 
with whom you work. 

“Loyalty, one hundred per cent 
loyalty, will make Jones a business 
getter. A man loyal to his com- 
pany is loyal to himself. That very 
loyalty will make him rise to the 
responsibilities of his new position. : 
I know men; therefore, I know 
In fact, I have been watch- 
ing him for some time, although he 


does not know it. 


Jones. 


I would ask you 
to concur in this appointment.” 

All this happened two years ago. 
Jones got his big chance that after- 
noon in the President’s office, al- 
though at the time he did not know 


thats in the 


name was known 
organization the narrow 
confines of his own small depart- 
ment. since. that: day Jones. hae 
got another appointment. The Pre- 
sident was a shrewd judge of cha- 
racter. Jones was one hundred per 
cents loyal. | To.be thatsheshaqdwae 
be loyal to himself. Not only did 
Jones prove a business getter but 
he planted his feet firmly upon the 
ladder of success which in that in- 
dustrial 


beyond 


house leads to a private 
office and an executive chair. 
vet years ago Jones be- 


lieved himself to be 


two 
an unknown 
man even to his own organization. 

There are many men to-day who 
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have slumped because they believed 
themselves unknown and_ faltered 
by the way just as the executive 
eye had marked them out for pro- 
motion. 


weinoi sone snunared per cent 
loyal never falls down on his job. 
He is loyal to himself, to his fellow 
workers and to his company. 

It is true we can’t all be execu- 
tives and Sit 4n private offices. 
There must of necessity be helpers. 
But a worker who is one hundred 
per cent loyal gets a satisfaction 
and a joy in working which is de- 
nied the disgruntled one and the 
slumper. 

For all you know maybe you are 
a Jones slated for promotion. 

inewboreater siher company. the 


greater the opportunities for ad- 
vancement. No man one hundred 
per cent loyal can be overlooked. 
He may be stationed in an out-of- 
way place at present. But he will 
not stay there. 

Loyalty is the greatest asset a 
company can have. One hundred 
per cent loyalty makes a man a 
priceless asset to his employers. 
Sooner or later the official hand 
will reach out, pluck him from his 
particular niche and place him on 
the roadito;ereater things: ilt.does 
HOt Pay  LOr De wayecllni pers 2. ire 
slumper never gets anywhere. 

Take stock of yourself. Are you 
one hundred per cent loyal? 


—Canadian National Railways 
Magazine. 
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List of Electrical Material, Devices and Fittings 


Approved by The Hydro-Electric Power Commission 
of Ontario in July 1923. 


Appliances 


D. Moore Company, Hamilton, 


Ont. 
Stationary Electric Air 
Cat. Nos. 40 and 50. 


Heaters 


ak pe BK 
THe Capital HEATING AND 
MANUFACTURING ComPpaANy, LIMI- 
TED, 41 Garneau St., Hull, Quebec. 


Portable and Stationary Hot 
Plates, Cat. Nos. 6,12,20D; 30,30A. 
Kk ok pi 


Tue Hoover SUCTION SWEEPER 
Co. or CanapaA, LimiItep, Hamilton, 


Ont 
Vacuum Sweeper Model 961. 


THe WittiamM CAMPBELL SALES 
ComPANy, Georgetown, Ont. 
One, two, and three element Port- 
able Electric Ovens. 
ae a 
Union MACHINERY COMPANY, Jo- 
liet, Ill. 
Portable Hand-operated Bread- 
Wrapping and Sealing Machine. 
a 
TRIPLEX Motion PicturE Ma- 
CHINE Co., Limirep, 4 Hospital St., 
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Montreal. 
Combination Air Heater and Hot 
Plates DypesD: 


* *K Xx 


ue “Necu. AnD“ Comavectric 
ToAsTER Co., Grimsby, Ont. 
Portable Electric Hot Plate. 
* Ok Ox 


SUPERIOR ELectTrics, LIMITED, 
Pembroke, Ontario. 

Circulation Water Heaters, Cat. 
Nos. 31 to 36 incl., and Portable Re- 


flector Type Air Heater, Cat. No. 65. 
* Ok 


KEITH ELECTRIC REFRIGERATOR 
Co:, JLEMITED, 297, 9 Campbell ver 
Toronto. 

Keith Sitilectrio ih erticerators: 


he se? hs 


* THe Automatic ELectricaL DE- 
vices Co., 120-2 West Third Street, 
Cincinnati, Ohio. 

“Homcharger” vibrating rectifier 
for charging automobile and _ radio 
storage batteries “Radio De Luxe” 
Model. 


Fittings 


St. Tuomas Metat Siens, Limt- 
TED, Ll albobotsast. homes, Ont: 
12 Ply Cardboard Lamp Shades, 


for advertising purposes. 


* Ok Ok 
Mr. W. P. 
Ave., Toronto. 


‘““ wel) 
Mart solderless connectors for 
fixture work. 


Marr, 102 Russett 


Tue FEDERAL PORCELAIN Co., Ca- 
rey, Ohio. 


“FEDCO” Porcelain: Knobs, Cleats, 
Tubes and Bushings. 


* OK OK 


Tue R. THomas & Sons Co., East 
Liverpool, Ohio. 


Porcelain Knobs, Cleats, Tubes 
and Bushings. 

se ae 
* Tre. | BRYANT “ECECTRICH Co. 
Bridgeport, Conn. 
Fuseless Attachment Plugs, Cat. 
No. 651. 


* OK OK 


* THe AMERICAN TUBE AND PIPE 
BENDING. CO...) S80) E. “A2ndaio 
Cleveland, Ohio. 


“American” 
rigid conduit. 


formed elbows for 


*K OK OK 


* HoLFast RusBer Co., Atlanta, Ga. 
Combination Friction and Rubber 
Tapes 2ePlex-« 


* OK Ox 


* BENJAMIN ELectric Mra. Co., oF 
CanapDA, Limitep, 11-17 Charlotte 
Sipe onere: 


Attachment Plug with Switch for 
Heating Appliances. Cat. No. 7051. 


* OK Ok 


* CoNNECTICUT ELEcTRIC MFc. Co., 
Bridgeport, Conn. 

Medium Base Sockets, Cat. Nos. 
14010, 14050-52 incl., 11029, 11032, 
11033, 13029," 13032," 213033, “See 
21026, 21029, ) 21032-3330 bite 
LitGE, 
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Niediunin-soase «, Jweceptacles ma. Cats 
INOswe E20 0G. 1Z019se 1726 55.8, 
50717, 50718, 14054, 14054 S.B., 
14058, 14060, 1603, 1608-11  incl., 


1640-44, 1646-47, 2749, 9002, 9009, 
9400-01, 9403, 1633-36 incl., 11038, 
11041, 11047, 11049, 50716, 50739- 
40, 1602, 1604-07 incl., 9009, 50716. 

Receptacles for Attachment Plugs 
aigemeiies eat. Nose 3J0l0y 1075; 
1095, 8002, Adapter 1081. 

Fuseless Rosettes, Cat. Nos. 13083, 
13094, 13086, 13096. | 


* Ok Ok 
Switches 

CANADIAN WESTINGHOUSE  Co., 

LimitTED, Hamilton, Ont. 

Auto-transformer Starters, Type 


K2; Style Numbers H. 15200, to H 
15229 incl. Type K1, Style Numbers 
-H 17924 to H 17945 incl. 


* Monitor CONTROLLER Co., Fre- 
derick and Lombard Sts., Baltimore, 
Md. 

Automatic Starting Rheostats, 1/4 
to 300 h.p., 500 Volts or less. 


* OK Ok 
* CUTTER-HAMMER Merc. Co., Mil- 
waukee, Wis. 

Battery-charging Rheostats, Bulle- 
tin No. 11407. 

Self-Starters, Bulletin No. 6170-1. 

x Ok Ox 

* CANADIAN GENERAL ELEcTRIC Co., 
Limitep, King & Simcoe Sts., To- 
ronto. 

Oil-Break Switches, Type FP-15, 
Type FP-3, Type FP-6, and FK-20. 

ee St 

* ReyNOLDS FELEcTRIC COMPANY; 
a2 2858 TalmaneAve:, Chicago, LL 


Electric Sign Flashers “Reco”. 
shia te 


* THE CoNNECTICUT ELEcTRIC MF«., 
Co., Bridgeport, Conn. 

Surface Switches. Cat. Nos. 2300, 
ZOO a 3 LO ez oil 7305923 O47. Push 
ElusheuGare Nose" 00/6, 162/6.. 6077, 
6277,°6078; 6278. 


* OOK OOK 


Fixtures 


* McGiLi Mre. Co., Valparaiso, Ind. 


Vaporproof Fixtures, Cat. No. 
G00 
x Se Me 
Miscellaneous 
OnTARIO Gypsum Co., LIMITED, 


Parise Ont. 

“Gyproc” Plaster Board for use in 
lining wooden cabinets and meter- 
boards. 


* ok Ox 


* KUGENE F. PHILLIPS ELECTRICAL 
Works, De Gaspe and Marmier Sts., 
Montreal, Que. 

Slow Burning Wires. 


* OK OK 


* NORTHERN Exectric Co., LIMITED, 
Montreal, Que. 

Wires,—Weatherproof, Slow-Burn- 
ing Weatherproof, and Slow-Burn- 
ing. 


* These devices are under the Under- 
writers’ Laboratories re-examination 
or label service. 
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HYDRO QUALITY LAMPS 
TESTED TINUE O URS WAYS 


Furst. —~ For Candie Power 

Second — For Current Consumption 
Third — For Mechanical Defects 
Fourth — For Life 

Hydro Lamps are made to Hydro Specifications 
designed to give Long Life. 

Our Inspector at the factory where Hydro Lamps are 
made examines all our lamps before they are sent to you 
to insure uniform quality and compliance with our own 
specifications. 

Tests of lamps in actual service bear out the fact that— 

Hydro Lamps are the most economical in the long run. 

Buy them from 


The Hydro-Electric Power Commission of Ontario 


THE 


BULLETIN 


Published by 
HYDRO-ELECTRIC POWER COMMISSION 
of Ontario 


190 University Avenue Subscription Price $2.00 
Toronto Per Year 


Welcoming Commissioner Cooke 


HOUGH a Canadian by birth, In 1910 he advanced another step 
Hon. John Robert Cooke is when he became Reeve. The next 
a pure blooded Irishman. He year he was elected member to the 
was born at Harold, Ontario Ontario Legislature for North Hast- 
(Hastings County) ines by acclamation 
One ocpiemper «1! oo 
1864, where his 
parents had de- 
cileds-to  fiake 
their new home. 
It was here that he 
grew up and re- 


which seat he has 
continued to hold. 
Mr. Cooke has 
shown an active in- 
terest in public af- 
fairs. Heisa man 
of few words and 
adeepthinker. On 
account of his 
keen interest, and 
untiring energy in 
public affairs he 


ceived his prelim- 
inary education, the 
foundation -*- on 
which he was able 


by continued study 
wasappointed Min- 
ister without Port- 
folio in the new 
Government form- 
ed on July 16, 
VO23eaeand. 4 also 


fO-catty oim-as hé 
became more and 
mores a --Man. Of 
prominence. 


His public life 


beganin 1900 when Cabinet | Member 
he was elected as Hon. f. R. Cooke of the Hydro-Elec- 
Councillor in Rawdon ‘Township. tric Power Commission of Ontario. 
This position was held by him till In welcoming Mr. Cooke to the 


1908 when he became Deputy Reeve. Hydro-Electric Power Commission we 
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wish to extend to him our hearty 
We Teel assured jehe 
Commission has gained much by his 
appointment and that with his 
operation with his associates and per- 


good wishes. 
co- 


sonal influence elsewhere the principle 
of municipal ownership of public 
utilities will become even more firmly 


anchored in the Province of Ontario. 
Sekt * theme © eee 


Electric Baking 


The: “report svextracted) irdmy “the 
Electrician on tests made by Mr. John 
W. Gregg comparing baking by elec- 


tricity and gas, is prepared to show 
that by use of electrically heated ovens 
the results obtained in quantity and 
quality of the product are sufficient 
to warrant their adoption. The tests 
on which the report is based were con- 
ducted in New York where the cost 
of electricity is considerably in excess 
of that in Ontario Municipalities. It 
was found. that. the “electric joven 
created a power bill of approximately 
$100 per month while the cost of gas 
for the gas fired oven was approxi- 
mately $45. The difference in fuel 
cost is practically paid for by the sav- 
ing in shrinkage. 

The electric bake oven used had a 
capacity of 25 kw. and took on an 
average 3200 kw-hr. per month. The 
gas oven used 39,000 ct. ft. of gas per 
month. Had the tests been conducted 
in Toronto the bill for electricity 
would have amounted to $57.68 and 
for gas $34.15. This shows electric 
heat to cost $13.53 in excess of gas. 
With the saving in shrinkage of 
$94.69 as shown in Mr. Gregg’s re- 
port the monthly balance in favor of 
electric baking is $41.16 apart from 
the other advantages outlined by him. 
By applying the rates in use in the 
other Municipalities after the same 
manner as the Toronto rates have 
been applied it will be found that in 
the majority of cases electricity is 
more advantageous, while in some the 
cost of electricity will be very close 
to 1{ not lower, than the cost of gas. 


—— 
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The Fifteenth Annual Report 


HE Fifteenth Annual Report 
~ of the Hydro-Electric Power 
Commission has been 
released and is being  for- 
warded to the municipal officials. It 
is in every way the most interesting 
report that has so far been issued and 
records an operation successful, in 
general, beyond the expectation and 
hope of the most loyal and enthusi- 
astic supporters of Hydro. 

Every reader of the Bulletin should 
make it his business to secure a copy 
of this report without delay, and 
study the municipal balance sheets, 
Operating reports and operating data 
which will all be found in the familiar 
form in which they have been pre- 
sented for the past ten years. 

There are detailed balance sheets 
for 226 municipalities, and operating 
reports for 214, an increase for the 
Wedges: ele ands) respectively. Lhe 
consolidated sheet for all 
municipalities shows the percentage of 
net debt to total assets as 65.6% as 
against 88% in 1913. This does not 
include as an asset the equity in the 
Sinking Fund of the Provincial Sy- 
stems which is being automatically ac- 
quired in the cost of power. 


now 


balance 


The operating report is most grati- 
fying. On the Niagara System there 
was a material advance in the cost of 
power at the power houses, which 
seriously affected the 
located relatively near Niagara Falls 
where the cost of transmission is a 
relatively small part of the total cost. 


municipalities 


Those municipalities located furthest 
from Niagara fared more fortunately, 
as in most cases the decrease in the 
cost per horse power for transmission 
due to natural increase in the load 
more than offset the increased cost at 
point of generation. 

Of the 137 operating municipalities 
ifthe system theremwereputurlomres 
porting a total gross loss of $18,364.60 
and 29 including the foregoing failed 
to provide full depreciation. However 
the net surplus provided by 248,729 
consumers on this system was 
$406,330.42 after setting aside a de- 
preciation $600,114.20 


which does not leave much room for 


reserve of 


complaint. 

All of the smaller systems show a 
material improvement. On the Severn 
System there was but one munici- 
pality having a gross deficit, the actual 
amount beme $107.25. and) the WZ 
municipalities with 7520 consumers 
show a net surplus of $46,996.62 after 
providing a depreciation 
$15,521.48. 


The Eugenia System with 23 muni- 


reserve of 


cipalities and 8218 consumers had a 
net surplus of $38,911.69 after pro- 
viding $16,214.50 for 


there being five municipalities in which 


depreciation, 


actual losses occurred amounting in 
total to $3,628.76 as against gross de- 
ficits on this system of $22,511.05 in 
L921. 

There was but one case of loss in 
the Wasdell System of $83.58 out of 
a total of 8 municipalities with 1447 
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consumers. The net surplus was 
$11,049.36 after providing for 
$1,248.00 depreciation. 

The Muskoka System with two 
municipalities and 914 consumers 


showed a net surplus of $2,627.95 
after providing for $2,035.00 depre- 
ciation. 

Four municipalities of the ten mak- 
ing up the St. Lawrence System with 
4041 consumers show a gross loss of 
$3,004.52 although the total net sur- 
plus amounts to $23,739.92 in addition 
to $6,323.00 depreciation. 

The Rideau System with five muni- 
cipalities and 3703 consumers shows a 
net surplus of $25,592.07 after pro- 
viding for $7,300.00 depreciation. 
Each municipality had a surplus. 

Thunder Bay System now embrac- 


ing only Port Arthur, with 3865 con- 
sumers, reports a. net “surplus 7ar 
$8,059.85 after providing $11,492.00 
depreciation. 

Ottawa System including only the 
City of Ottawa with 12.138 con- 
sumers shows a 
$48,979.71 . after setting 
$36,743.00 for depreciation. 

The Trent System embracing ten, 
municipalities with 12,515 consumers 
taking power from the Central On- 
tario System shows a net surplus of 
$83,049.71 in addition to a deprecia- 
tion reserve of $18,823.00. 

The 


surplus of 
aside 


Tee 


that = aul 
consumers, 


shows 
systems, 303,090 

operated with a _ net 

$695,337.30 after providing 
$715,814.24 depreciation. 


summary 

with 
surplus of 
for 


— fn — nF a—n 


Ten Years Of Progress 


T is undoubtedly and_ naturally 
true that to the casual user of 
Hydro, the measure of success or 


failure “o1 “the: emterprise’ as ra 
whole is the monthly or bi-monthly 
bill received for the individual service. 
If the bills are reasonably small, and 
below the average cost of similar ser- 
vice in other localities, it is inevitable 
that the consumer should feel that the 
system is sound in conception and 
operation. This, however, is only the 
superficial aspect and does not mean 
anything unless considered in connec- 
tion with the annual operating state- 


ments and balance sheets. A service 
at rates below cost may be temporarily 
gratifying, but will bring a day of 
reckoning when the books are closed 
at the end of the year,—while on the 
other hand, a balance sheet showing 
a substantial margin of profit and an 
accumulating surplus is the true mea- 
sure of successful operation providing 
the surplus is not the result of exces- 
Sive rates. | 

So far as the rates charged in 
Hydro municipalities are concerned, 
there is and can be no question. Year 
by year the rates have been lowered, 
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until they are in many cases less than 
one quarter of those in effect prior to 
Hydro, and these low rates have en- 
abled the consumers to make use of 
the utility in ways undreamed of at 
the old costs, in cooking ranges, wash- 
ing machines, irons, toasters, small 
portable heaters and a host of similar 
appliances that have to a marked de- 
gree increased the comfort of home 


life, with the result that year by year 
the consumption per consumer and 
the revenue have increased beyond 
every anticipation. 

Just how successful the enterprise 
has been as a whole is seen from a 
study of the consolidated balance 
sheets of all Hydro municipalities at 
the end of 1913 and after ten years at 
theendsof 1922, 


CONSOLIDATED BALANCE SHEET Or Att Hypro Municrpartitries As AT 
DECEMBER 31ST. 


Number of Municipalities 


JaN oes} 0a Bie) 
Piant | 
Cash & Securities 


Accts. Receivable 
Inventories 
Sinking Fund on 

Local Debentures 
Equity in Hydro System 
Other Asgets 


Paotal 


UAB TRIES 
Debenture Balance, 
Accounts Payable and 
Other Liabilities 
Depreciation Reserve 
Equity in H.E.P. Comn. 


Debentures Retired 
Local Sinking Fund 


Additional Operating Surplus 


Total 
Rercentage of net debt 


to total assets 


$10,081 ,469.16 


$11,907,826.86 


$10,468,351.79 


$11,907,826.86 


1913 1922 
45 2260 


$42,706,840.87 


450,887.97 1,608,274.42 
344,487.95 3,874,317.14 
540,274.58 1,738,795.96 


3,416,231.45 
1,543,434.12 


589793 238,940.13 


$35,196,388.35 
6,512,813.92 
1,543,434.12 


3,104,591.15 
3,416,231.45 


D000 07 2510) 


478,145.88 


20275120 
431,747.27 
326,830.66 


$55,126,834.09 


88.0% 65.6% 
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The number of municipalities in- 
cluded has increased from 45 to 226 
but it will be noted that the average 
plant investment is about $35,000 less 
due no doubt to the fact that in the 
beginning the service was available 
principally in cities and towns while 
now it has been extended to villages 
and hamlets where originally, service 
at-a practicable rate was not thought 
possible, but in these same villages, 
thanks to the universal follow up 
maximum rate of two cents authorized 
by the Commission during the past 
year, an electric range is now within 
the limits of the average purse. 


The total quick assets such as cash, 
securities, book accounts, inventories 
and sinking fund now amount to over 
ten and one half million dollars or 
about 30% of the total labilities in- 
cluding the debenture debt,- leaving 
entirely out of consideration the plant 
value for which the debentures were 
originally issued. 


While a net operating surplus of 
$5 353,375.10 is shown, it must be 
remembered that this is after retiring 
coupon debentures amounting to 
$3,104,591.15, after providing a sink- 
ing fund to apply against unmatured 
debentures of $3,416,231.45 and after 
providing a depreciation reserve of 
$6,512,813.92. In other words, the 
almost unbelievable fact is that the 
Hydro municipalities collectively, in 
the twelve years of their operation 
have met all ordinary costs of opera- 
tion and have piled up what in any 
commercial system of book-keeping 
would be considered a surplus of 
$18,387,011.61 or more than 50% of 
their total present liabilities. 


The balance sheet shows another 
modest asset of $1,543,434.12 which 
is not taken into account in the above. 
This is the sinking fund on the pro- 
vincial system which has been included 
in the cost of power, and measures 
the progress of municipal ownership 
in the developments and transmission 
systems. the legislation 
which permitted the deferring of this 
charge for five years, this asset was 


Owing to 


rather slow in assuming formidable 
proportions but a comparison of this 
asset in the last few annual reports 
will give a fair idea of how fast it is 
now growing, and perhaps but few 
consumers realize that in paying their 
small monthly _ bills the local 
counter, they are not only paying for 
a month’s service, 


OVE 


but are actually 
paying an installment on the first cost 
of both the local and provincial system, 
and will be the owners of debt free 
plants within a comparatively short 
time. 

Still more interesting is a study of 
the condensed operating report show- 
ing the revenue and expense accounts 
comparatively in 1913 and 1922, which 
indicate in a graphic way the remark- 
able increase in revenue. It is of more 
than passing interest that the percent- 
age Of increase in the \total’ cost aa 
energy is less than the percentage of 
increase in revenue from domestic 
consumers, and that while the total 
revenue increased 388%, domestic 
lighting 571% and power 492% the 
revenue from street lighting shows a 
comparatively nominal increase of 
107%. This should definitely put an 
end to the old charge that Hydro 
equalizes a lighting rate below cost by 
collecting an 


excessive charge for 
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CONSOLIDATED COMPARATIVE OPERATING Report For ALL 
Hypro MunicipaniIries For THre YEARS 1913 Anp 1922. 


1913 
Number of Municipalities 45 
Number of Consumers 65,607 
REVENUE 


Domestic Light 
Commercial Light 
Commercial Power 
Municipal Power 


$572,154.38 
525,438.16 
O09, 37 517; 


Street Lighting 560,925.56 

Rural Service 

Miscellaneous 53,543.24 
Total $2,617,439.51 

EXPENSES 

Power Cost $789,632.87 

Operation, Maintainance 

and Administration 725,001 52 

Debenture Charges and 

Interest 528,549,21 
Total $2,041 ,183.40 

Gross Surplus 576,256.11 

Depreciation 262,675.24 


Net Surplus $313,580.87 


291 
1922 Percent. 
214 Increase 
303 090 
$3,786,608.23 571.% 
2,158,306.34 SAC 
4,383 ,912.97 492. 
923,263.38 492. 
1,160,446.81 LOZ, 
** 105,877.09 
187,689.39 Ze 
$12,756,104.21 388. 
$6,636,853.37 741. 
2,996,785.01 314. 
1,710,127.34 DO. 
$11,343,765.72 455. 
1.412:338.43 145. 
715,814.24 72: 
$696,524.19 P22. 


Municipal power included in Commercial power in 1913. 
** Does not include revenue in Rural Power districts operated direct by the 


HE. PRP. Comn,. 


street lighting. The collection from 
street lighting in all municipalities 1s 
now approximately 11% of the total 
revenue and in 1922 was $251,891.52 
less than the gross surplus, so that had 
this service been rendered free, the 
municipalities would still have had a 
eross surplus of over a quarter of a 
million dollars from the year’s opera- 
tion. 


This statement covers the municipal 
enterprises only, and does not include 
those municipalities making up the 
Central Ontario, Nipissing and Essex 
County systems, which are not muni- 
cipally owned, nor the rural power 
districts which now serve more than 
4000 consumers, all of which are 
operated direct by the Hydro-Elec- 
tric Power Commission. 
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Debt Free Hydro Systems 


epg I is a questionable compliment to 
speak of a municipality as having 
no debt. The statistics show some 
such curiosities, but on investi- 
gation it is usually found that their 
freedom from debt is largely due to 


thesame reason that the Indians who 
possessed this fair land had no debt, 


because they have but few of the 
modern conveniences such as good 
roads, permanent bridges, drainage, 
modern schools and public buildings 
and rural telephones which more pro- 


gressive municipalities consider essen- 
tial. It all depends on our outlook on 
life and the earnestness with which 
we carry on the great commission 
given to our forefathers to possess 
and conquer the earth. 

With this thought in view it is re- 
freshing to find on page 295 of the 
1922 annual report a list of eighteen 
Hydro municipalities in which the 
quick assets belonging to the Hydro 
utility such as cash, securities, book 
accounts and stores exceed in value 
the total liabilities including debenture 
debt. In other words, if these muni- 
cipalities could call in their unmatured 
debentures issued on account of 
Hydro, they have sufficient available 
assets to pay off the debt, and still 
have a balance of working - capital 
which in one case amounts to nearly 


$40,000.00. 

These municipalities are listed be- 
low, with the excess of their quick 
assets over all liabilities: 


Acton §. load! 
Baden 7s! 
Barrie 39,316.93 
Beachville 6,195.49 
Bothwell 1,422.34 
Collingwood 14,959.80 
Creemore 3,778.42 
Elmvale 142.92 
Georgetown 5,555.44 
New Toronto 1,840.36 
Norwich 1,964.00 
Ridgetown 5,902.46 
Rockwood 46.30 
ele. earners 1,880.05 
Tavistock 6,545.25 
Waterdown 220 ete 
Waterford 3,574.24 
Zurich ZLeks 


A more remarkable state of affairs 
is difficult to imagine and as the re- 
port lists thirty-two additional muni- 
cipalities where the net balance of 
debt over quick assets is nominal, in 
one case but $19.89 there is no ques- 
tion but that the 1923 now 
rapidly drawing to a close will see a 


year 


large addition to the eighteen muni- 
cipalities now making up the “honor 
roll’. 


nee 
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Is Electric Baking Economical ? 


Some Figures Showing That It Is 
By JOHN W. GREGG 


iT nOUGH sit 1s {generally 
conceded that electrically 
heated baking ovens have 
many advantages over those 
heated by other means, the relatively 
Hieitercosks O21  clectricity.on. a?-B.t.u. 
basis has led many to believe that the 
advantages of electric baking are not 
sufficient to off-set the differences in 
the relative cost of the fuels. To show 
accurately that these advantages do 
more than off-set the difference in 
fuel costs a series of tests was con- 
ducted recently at the market of 
Charles Weisbecker, Inc., 125th 
Street, New York City, with a West- 
inghouse electric reel type bake oven 
and a gas oven of the same type. Only 
three of the advantages of electric 
ovens are considered in these tests. 
Misey sarc. 1. That the ‘electric oven 
will bake more goods in a given time 
than will a gas oven of equal shelf 
capacity ; 2. That the electric oven will 
save enough material by reducing 
shrinkage to more than balance the 
difference in fuel cost; 3. That pro- 
ducts baked in the electric oven retain 
their moisture longer, and therefore 
remain fresh and saleable for longer 
periods after coming from the oven. 


IgeAt, Basis ‘Not THE SOLE 
CONTENTION 
Before presenting these tests let us 


observe that electricity cannot be com- 
pared to other fuels on a heat unit 


basis, because this method of compari- 
son disregards the practical applica- 
tion of the heat generated to actual 
baking and cooking processes. Heat 
generated by a fuel is not the basis of 
comparison. The heat actually utilized 
in baking forms the basis of compari- 
son of fuels. 

A test was first made to determine 
the comparative capacities of the two 
The factors involved 
test were the ease with which the 
ovens could be operated, the speed at 
which the ovens would bake, and the 
ability of the ovens to maintain the 
proper baking temperatures. 

Both ovens were operated to pro- 
duce the greatest possible quantity 
of goods. The ovens were in opera- 
tion from 8 a.m. to 4.30 p.m., with a 
forty-five minute wait in the after- 
noon because of a lack of material to 
be baked. Ten runs were made, and 
the following variety of products was 
baked in each of the ovens: 

Duchess cakes, wine cakes, princess 
cakes, nut cakes, spice cakes, loop 
cakes, pound cakes, fruit bread, Bos- 
ton brown bread, soda bread, small 
bread, large bread, cottage bread, 
Parker house rolls and scones. 


ovens. in this 


A Wipe Rance Or TEMPERATURE 
NECESSARY 
The baking of these products re- 


quired a wide range of baking tem- 
peratures, and therefore the ease of 
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altering the temperature of the ovens 
played an important part in bringing 
about the following results: In ten 
runs the electric oven baked 818 Ib. 
of products as against 684 Ib. in 18 
gas ovens. The difference in favour of 
the electric oven was therefore 134 
Ib. of products. 

Dhe greater: output of the, electric 
oven was due to its ease of operation 
and labour saving features, its fast 
baking qualities, and automatic 
temperature control, which assured 
maintenance of the proper baking 
temperature without the attention of 
the baker. This feature of greater pro- 
duction will be appreciated by every 
baker, and especially by the baker who 
needs to conserve floor space. 
SAVINGS From REDUCED SHRINKAGE 

Special runs were made on bread 
and loop cakes to determine the 
amount of material saved by the elec- 
tric oven. The results obtained show 
savings exactly corresponding to those 
made at other bake shops 
Westinghouse electric ovens. 


its 


using 


Gas OVEN 


Product 
6 loop cakes 24th Or 0z, 


12 Small bread 


ELLECTRICMOVE 


Product 
6 loop cakes 24 Ib. O oz. 


12 Small bread LOA be S07: 


These results show savings during 
the bake, which become very great 
when applied to a month’s production. 


Before Baking 


LOM Ibs £Sn07z: 


Before Baking 
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The Weisbecker Market bakes ap- 
proximately 3000 loop cakes and over 
24000 of bread each 


month. 


loaves small 
SAVINGS EFFECTED 

Loop Cakes—3000 by 5/6 oz. per 
cake=2500 oz.—156-1/4 lb. 156- 
1/4 lb. by $0.19 per Ib.—$29.69 
saving per month. 

Small Bread—24000 by 1/3 oz. per 
loaf==8000" 0z.==500' Ib, 5007 Ib: 
by $0.05 per lb.—$25.00 saving 
per month. 

On these two 
bakery saves 


alone this 
approximately $54.69 
each month. In addition, similar sav- 
ings in material are made on “all of 
the other products baked. 

This oven is supplied with power 
at 3 cents per kw-hr. and its consump- 
tion average 3200 kw-hr. per month. 
Thus the electric power bill is approxi- 
mately $100 per month. The gas oven 
in this bakery consumes about 39000 
cu. ft. monthly, and the gas rate is 
$i:t5» per thousand “cubic feet) “iia 
gas bill averages $45 per month. As- 


items 


WEIGHT 


After Baking 


Loe Woe OZ, 
LOSI b: O07" 
N WEIGHT 
Savings 
of Elec- 
tric oven 
during 
After Baking Baking 
Laas 2IOZ 5, OZ: 
10 Ib. 4 oz. 4 oz. 
suming that the gas oven bakes as 
much goods as the electric oven 


(which is not true as shown by test 
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i) thesditierence in itelycost is-$100 
—$45.00=$55. But on two products 
alone Mr. Weisbecker saves about 
$54.69 per month in shrinkage, and 
this practically pays for the difference 
in actual fuel costs. The savings re- 
sulting from reduced shrinkage on all 
other products is profit. 
Tuer KEEPING QUALITIES OF BREAD 
BAKED ELECTRICALLY 
The bread baked for test 2 
weighed again 5 hours after it came 
from the ovens, and the electrically 
baked bread had shrunk less by one 
ounce than did the bread baked by 
gas. 


Was 


Weight on coming from oven 
Weight 5 hours later 
Loss in 5 hours 


This shows that the drying out pro- 
cess, which 1s a large contributor to the 


staling of bread, goes on much more 
slowly in the products of the electric 
oven. Every baker is striving to pro- 
products with long keeping 
qualities because they are of great 
concern to the housewife, who always 
chooses the bread which retains its 
palatability longest. 

Therefore apart from the quality 
of the products produced, cleanliness, 
no fire hazard, and labour saving ad- 
vantages, the electric oven justifies 
itself economically on the basis of (1) 
increased output for surface capacity, 
(2) reduced shrinkage in materials 
and (3) decreased loss through stale 


duce 


Gas Oven Electric Oven 


10 Ib. OFOZ) Os tb: 4 oz. 
9 Ib. 10% oz. 9 Ib. 15% oz. 
514 oz. AZ oz. 
goods. 


— The Electrician 


HYDRO LAMPS 


‘“‘The Long Life Lamps”’ 


Hydro Lamps are made to specifica- 
tions designed to give 


. LONGLIFE .: 


True economy in lighting is effected 
by a combination of Cheap Hydro 
Power and Hydro Lamps. 


The Label 
of Quality 


i aS 
f 


Buy Them From The Hydro 
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The Girl At The Window 


Being a Philosophical Discussion of the Importance 
and the Influence of the Front Office, the Front 
Window and the Young Woman who sits Behind it. 


By WARREN R. VOORHIS 


Vice-President, American Water Works and Electric Co., New York 


HAVE great respect for chief 
engineers of local plants. They 
are at ease in the presence of 
vast, fearsome machines; they 
can read blueprints and make curves 
that will prove anything to one who 
does not understand their curves. 


I am abashed in the presence of the 
financial directors of public utilities. 
Mostly they sit behind desks with 
glass tops. It is believed that they 
ponder over financial matters, and it 
is known that they figure with a slide 
rule and read New York financial 
journals which are not illustrated. 


And who can doubt the value and 
influence of the general manager? 
The chief engineer keeps the physical 
plant in trim; the financial man pro- 
vides the and the general 
manager co-ordinates these, and the 


money, 


result is a unit of service to the city. 

Sometimes the general manager is 
even called to the home office for a 
conference, and if this does not indi- 
don’t know 
what proof anybody would require. 

The engineer, the financier and the 


cate his importance, I 


manager—useful men these, and re- 
sponsible. 


Tue Cost Or THe Front Window 


Now let us start this article—“The 
Girl at the Window.” 

For every patron who knows the 
engineer of the plant a hundred 
patrons know the Girl at the Window. 
Ninety-five per cent of the consumers 
will live in comfort and die in peace 
without ever being inside the plant, 
but 95 per cent of them know the 
front office and persons in charge 
thete, 

If you mention the light plant to a 
consumer, he will not think of the 
engineer, certainly not of the financial 
director or even the manager. He 
thinks of the front office. 

Here is a matter for some thought. 

When the price of coal goes up the 
engineer can measure the increased 
cost of operation accurately. When 
money is dear the financier can calcu- 
late its effect upon the company’s. 
operations. 

I do not know how to measure ex- 
actly that reduced efficiency of a plant 
which can be caused by a mean dis- 
position and a snippy tongue at the 
front window, but it must be consider- 
able. 
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FRONT OFFICE APPEARANCE 


The Girl at the Window will give 
the manager no peace until she gets 
aneat, clean front oifice: 

Maybe not blue-veined marble and 
white tile and shining plate glass— 
soap and water and paint will help. 

No wallpaper can stand constant 
exposure for more than ten years 
without giving way under the strain. 
ithe county fair is over in July, the 
poster in the front office might as 
well come down shortly before Christ- 
mas. Some one ought to keep the wall 
calendar in the front office torn off 
to within ten days to two weeks of the 
true date. 


In the public utility business there. 


are two articles which never seem to 
wear out, cast-iron pipe and the blue 
-window shades in the front office; 
but the pipe is buried in the ground, 
while the shades can be seen of all 
men. 


Mincetos twice in a “decade” they 
should be turned bottom end to the 
top. 

If there is a wall desk in the front 
office where people may write checks, 
the public pen should be 
ansiiaiby.s) 


changed 


It must be remembered that a pat- 
ron writes such checks with great 
groaning of spirit at best, and if he 
is obliged to struggle with pasty ink 
and a rusty pen, by the time he gets 
to the front window he is far on the 
road to Bolshevism, and the most 
charming and courteous of girls will 
havetar hard. time to keep the peace 
with him. 


There is a little front office down 
in Virginia which is a pleasure to re- 


members 501 clean, so brieht- and 
businesslike and wholesome, it was a 
fine setting for the very competent 
and charming young lady who, in 
Virginia, one would, of course, expect 
COMMCEL. 

If the company expects the Girl at 
the Window to help create and keep 
the good will of the patrons, don’t 
handicap her by a front office which 
has the rpveneral color sscheme “Ol 74 
waiting room of a flag station on a 
branch railroad line which is in the 
hands of a receiver. 


Front WINDOW CONVERSATION 


The Girl at the Window always re- 
members she is dealing with people 
at a time when they are engaged in 
the distasteful business of paying for 
a necessity. 

A man who appeals to high heaven 
foweteliet deainct the extorlonmoresa 
soulless corporation when he pays a 
three-dollar gas bill will stand in line 
for hours to pay ten dollars for a 
ticket to: d prize fight. 

This 1s perfectly right and proper 
and as it should be, and in the perfect 
state all necessities will be free and 
we can spend our money for luxuries. 

Peonly calli attention +o the ‘fine 
opportunity this gives the Girl at the 
Window to improve her disposition. 

Anybody can get along with people 
when they are happy and cheerful 
and good-humored. 

bite her dealings witht scores: of 
peoplemol every decree, every day, 
when they are not especially gay or 
in a festive mood, she has an oppor- 
tunity to develop that charm of plea- 
sant, courteous personality for which 
there is room in every home or busi- 
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ness on this earth. 

But if the Girl at the Window 
wishes to cultivate a sarcastic style of 
conversation, she will never have a 
better opportunity. Brilliant repartee, 
it is called in collegiate circles; bright, 
snappy stuff, at the ten-cent stores. It 
sounds funny in magazine stories, and 


people laugh at it on the stage. 


She can ask a customer what he 
expects the company to give him for 
Sheacan tell 
him that she should worry whether he 
pays his bill or not. 


three dollars, anyway. 


She =<can tell, the world. that shes1s 
not there to hear all the grief in town, 
but only to take in money. She can 
ask the man who doesn't like the way 
we run our company what he is going 
to do about it. Bright, snappy stuff, 
we have said, and clever and original. 


And so safe—for all the time she 
is behind her window and people can 
only pay and damn the company. 


Oisshe Canepe aulittieumotenikestiat 
Girlat the Window down at Evansville. 
The other day the manager told me 
that she knew hundreds of patrons by 
name. He said she managed to slip 
in a friendly word with every receipt. 

He told me that this girl had friends 
everywhere—from bank presidents to 
laborers. 

This girl probably has a way with 
her. No doubt she is really interested 
in people and from her window looks 
outonafriendly world. Ihave noticed 
that friendly, happy people generally 
live in that kind of a world. 

I gathered from my talk with the 
manager that the company intended to 
keep her as long as she would stay. I 
should think so. 


Wuat THE GIRL SHOULD BE 

The Girl at the Window is a busi- 
ness girl, and she knows it and looks 
it: 

But, man of courage that I am, I 
can perhaps bring myself to a descrip- 
tion of how she looks, but not how 
she achieves it. 


If I were an old-fashioned person, 
this would be the place in this article 
for me to ‘deplore ithe) alleseds tin- 
peries, frivolities and transparencies 
of our girls. 

But I am not an_ old-fashioned 
person. Anything but. And while my 
eyes are perhaps not so good as once 
they were, they have taken no injury 


from looking at the American girl. 


But, just as I feared, I find I can 
only describe the impression she 
makes, not how she does it. She is 
that combination of trim, well-set-up 
and intelligent competence, plus a 
friendly, courteous charm of manner, 
which makes the modern American 


girl an important factor in business. 


I have heard that there are two 
schools of thought among business 
girls as to the amount of information 
about the business which they should 
have. 


One theory is that a girl needs to 
know only the one thing which she is 
employed to do and the boss has no 
business to expect her to know any 
more. I have heard that this is the 
view of many employees. 

The other theory is that she should 
learn all she can of all sides of the 
business. I am told that this theory is 
held by many 
employees. 


The Girl at the Front Window is 


employers formerly 
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not perplexed by this rivalry of 
thought, for she is obliged to know 
all about the business, or where the 
information can be had, in order to 
run her particular job. 

One time, down in Alabama, I stood 
for a while by the front window, near 
enough to hear the talk. 

It took far more knowledge of the 
plant than I had to answer the ques- 
tions, but each patron got an answer 
of some kind. He either got the in- 
formation he wanted or was _ told 
where to get it. 

And she did not seem to take these 
questions and requests for informa- 
tion as a personal affront. 


She actually gave me the impression ° 


that, in her opinion people were en- 
titled to courteous consideration along 
with the privilege of paying their bills. 

A good many people appreciate 
that kind of treatment. 

The Girl at the Window will find 
that a general knowledge of the busi- 
ness will be no serious impediment to 
her success. 

The chief engineer is a harried man 
who lives in fear of increased opera- 
ting expenses. He works for increased 
efficiency at lowest cost. 

Here the Girl at the Window has 
a distinct advantage, for she can re- 
duce friction between the company 
and the consumers without spending 
a dollar more for oil. 

She knows that it does not take any 
more coal to pump water or supply 
electrical energy to a. satisfied con- 
sumer than to one who is mad. 

In the whole operation there is no 
place where © efficiency 
creased at less money cost than in the 
front office. 


can be in- 


A Worp Or ADMIRATION 


If I were writing this article to 
young men I would close with a few 
appropriate and well-chosen words of 
wisdom and advice. 

But it is for the Girl at the Window, 
and no man living or dead ever added 
anything to his reputation for wisdom 
by giving admonition or advice to 
women. 

If any girl reads this, she will take 
of 1 SOvmuch’as she approves, first 
and properly remarking that no man 
who never stood one day behind a 
front window has any right to tell her 
about her business. 

But if the Girl at the Window will 
have none of my advice, perhaps her 
repugnance to a word of admiration 
and appreciation is not invincible. 

That is the purpose of this writing. 

—FElectrical World. 
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Showing An Interest After 
Obtaining Business 


Many electric service companies 
will, when the question is raised, 
COntena: sthat. they, maken every 
effort to show an interest in their 
customers after their’ application 
blank is signed, but the customers 
are not always so quick to agree 
with this contention. Actions 
speak louder than words, and to 
Nidikemive Services as. near 100 per 
cent. as possible the Georgia Rail- 
way & Power Company maintains 
ome eater wsei vice saepattment: 
Four men are engaged in this de- 
partment, which 1s really a field or- 
ganization. They travel from cus- 
tomer to customer steadily, asking 
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whether the service is satisfactory, 
if not why not, whether all equip- 
ment or apparatus is in service, and 
so forth. A record containing def- 
inite questions of this character is 
filled in for each customer and 
turned into the sales department 
promptly for immediate attention. 

Minor repairs like mending of 
flat-iron. cOfd are “made “by the 
“greater service’ “representative, 
but major repairs necessarily are 
reported to the central office with 
other statements regarding service. 
The troubles are then adjusted by 
the selectric “Servicer Company sor, 1f 
it is not the duty of the company 
to attend to them, the customer is 
informed how to get the work 
done. 

In addition to the relatively de- 
tailed investigations of the greater 
service department representatives, 
the company has recently insti- 
tuted a system of inquiry and in- 
vestigation which is carried on co- 
incidentally with the meter reading. 
As the reader enters the home he 
greets the lady-of-the-house with 
a “Good morning (or afternoon) 
Mrs. Blank” and makes inquiry as 
to whether the service is satisfac- 
tory and if not, in what respect it 
is deficient. When the reader re- 
ports back to the office in the af- 


ternoon he turns in reports of any 
complaints or requests for appli- 
ance adjustments. This innovation 
has served materially to improve 
customer relations and the time re- 
quired for gathering the informa- 
tion has not appreciably increased 
the cost or time required for meter 
reading. 

A great many prospects for gas 
and electric appliances are ob- 
tained in this way. 


In the event apparatus, piping or 
wiring is found in a condition 
dangerous to life or, property. «a 
installed in such a manner as to be 
the cause of high consumption, a 
personal letter signed by the gen- 
eral. sales “manhager is ysent toute. 
elistomer  inimediatety, Salter aiue 
visit, stating that the field man has 
reported that such and such a con- 
dition prevails and that same 
should be remedied. 


The psychological effect of such 
methods alone, if no other advant- 
age accrued, is worth the expense 
and time, says ©. 2A. Collier soen= 
eral sales manager. Furthermore, 
they ‘prevent ‘cOmplaints "accu: 
mulating and growing into general 
dissatisfaction that could only be 
eradicated with difficulty. 


—FElectrical World. 
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Follow Through 


By J. K. SWANSON 


Consumers Power Company, Jackson, Mich. 


OING some, [ll say. Thanks 
torcalling. am, with you,’ 

“Mr.—, your Service 
Man, called yesterday and 
to-day your office *~phoned my wife 
to inquire if the water heater was 
.K. This is real service. We want 
you to know that we appreciate this 
follow-up method.” 


“Hello, is this you, Mr. Hickman? 
‘You fellows at the Gas and Electric 
-office are surely stepping on this 
“Service stuff’. We expected you to 
take care of the complaint. We did 
not expect your man to drop in the 
following day to see if the washing 
‘machine was performing properly. 
Where did you get the idea? It’s a 
good one. Working on this basis the 
town will be yours in five years. Such 
consideration is quite unthinkable 
coming from a Public Utility Com- 
pany.” 

The originals of the above quota- 
tions are filed in our office together 
with hundreds of others just as com- 
plimentary. This unusual “come-back” 
from our customers is not the result 


of any expensive publicity depart- | 


ment functioning through cleverly 
written and catchy appearing ads. in 
which attempts have been made to 
build up favorable sentiment and in- 
directly secure a friendly slap on the 
back. These remarks come from cus- 


tomers—our customers—who have 


actually felt the heart throb of a large 
Public Utility Company in a lan- 
guage which is perfectly understand- 
able. Our advertising, on the whole, 
has been and is commendatory. Yes, 
even attractive, but in the final analy- 
sis more or less meaningless because 
we have not worked our story into 
the warp and woof of our daily ex- 
periences. In other words, we have 
been talking in advertising language 
which our customers do not take the 
time to understand. Why not save a 
large portion of this publicity expense 
and spend it in a more intelligent and 
personal manner and by more direct 
methods ? 


Have you not gone into hundreds 
of Public Utility Commercial offices 
and noticed neatly and artistically ar- 
ranged and framed the words “COM- 
BEN DES Kies Vso: attractively, 
were these words set up that if you 
had no idea of making a “complaint” 
you felt intuitively impassioned to do 
so in order to be. accommodating. 
Have you not sat in a dozen or more 
conferences and been asked for a 
better word to convey to the public 
the purpose of this niche of space in 
your office known as the “Complaint 
Desk?’ Have you not attended a 
dozen or more conventions and heard 
experienced men say, “ See that shop 
orders on complaints are executed 
with promptitude and reported back 


302 


THE BULLETIN 


UC EPTEET LET EEE EEE EET EEE EPP EEE 


—completed. If you fail to do this 
your Company is not fulfilling its ob- 
ligations to the public.’ One can al- 
most hear the clank of the ball and 
chain by the austerity exposed in the 
speaker’s manner of developing this 
subject. His motives were all right 
but his heart had become cold by 
years of automatic operating experi- 
ences. In other words, he had lost his 
personal touch with not only the pub- 
lic but also his own employees. They, 
too, had become mere automatons. 


But why make such an arduous 
task of handling such a valuable as- 
Set, viz; A. complaint  d here ssenot 
a word in the Public Utility man’s 
vocabulary with which he can better 
afford to conjure than the word 
“complaint”. Do not try to kill it. Do 
not even stifle or snub it. It is the 
very touch-stone upon which the Pub- 
lic Utility Company must eventually 
enter into its Promised Land. Nur- 
ture and feed it but, for heaven’s 
sake, do not kill or smother it. 


Have you not observed that the 
successful golf player has acquired 
the ability to “follow through” with 
his stroke? Did you ever see a well 
executed tandem play in a foot-ball 
game? Have you not been thrilled by 
the precision with which the quarter- 
back followed through with his in- 
terference and advanced the ball sev- 
eral yards? In a base-ball game, have 
you not often seen the runner on first 
base caught out before reaching se- 
cond, but regardless of that experi- 
ence he followed through to second 
in order to complete the rules of the 
game? 


Most assuredly you have—and yet, 


stop and think a moment: Do you 
know we have not been “following 
through” on this word “complaint?” 
Time and time again it has flung it- 
self back into our faces because we 
have attempted to compel it to die an 
unnatural death. “Complaints” are 
eternal things. You cannot kill them. 
Any attempt to do so is_ suicidal. 
Stamping complaint orders “com- 
pleted” does not put a parental touch 
into. the: transaction. “Ihe «Public 
Utility Company from meter reader 
{0 mManacerowho dailseqto ssecue art 
understand this fact is not worthy of 
the confidence placed in him by his 
superiors. “Complaints” poorly ex- 
ecuted have always been the Nemesis 
which has followed Public Utility 
operators and brought discredit upon 
them and their organization. Many 
men who are holding enviable posi- 
tions as unusual operators are per- 
plexed to-day because they find them- 
selves slipping. Where is their 
trouble? Just one and only one place. 
That unassuming word “complaint” 
no longer is content to lie tabled in 
the shop. It has stepped out deliber- 
ately on the stage and insists on re- 
cognition—and quite naturally so. 
The corner grocer, hardware and 
drug store proprietors handle “com- 
plaints” entirely different than was 
their practice ten years ago. The auto- 
mobile service station, likewise, has 
forced a new meaning into the word. 
In fact, no wise operator of any line 
of business to-day ignores the con- 
sequences involved in relegating this 
word to a_ secondary place. Con- 
sequently, sort of unbeknown to Pub- 
lic Utility operators the old atmos- 
phere surrounding the word “com- 
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plaint” has become offensive. Better 
living conditions have been provided 
for it in far less essential lines of in- 
dustry, and quite naturally enough, 
the general public, as onlookers, have 
come to its rescue. They have forced 
its more serious recognition upon us. 

Let us frankly admit our lack of 
foresight. Why not openly confess to 
ourselves that we have been 
gether too “close-up” to our problems 
to actually sense our shortsighted- 
ness? We have taken years of past 
operating precedence as factors just 
as unchangeable as the law of Medes 
andeties: etoiads.a.- here has been 
and will be a “complaint 
counter Jor = service desk’. Iehé vvery 
nature of our business makes it man- 
datory for us to frequently meet our 
customers. They need our assistance. 
Then why not make “complaints” a 
part of our “quick assets?” It can be 
done. 

Follow every complaint through. 
It entered your office at the so-called 
Complaint Desk either in person, by 
telephone call or letter. Why not be 
just as courteous by simply closing 
the transaction by the same personal 
touch? When the shop man or Ser- 
vice Department has properly taken 
are wot. the. complaint, “and -the 
work order has been returned to the 
office, your responsibility toward 
your customer has just begun. Have 
these complaint orders 
turned over to one of your most com- 
petent clerks. That person will then 
proceed to “phone every individual 
represented on the previous day’s 
complaint orders to discover if the 
standard grade of service was ren- 
dered as reported, and if the appli- 


alto- 


always 


executed 


ance is working perfectly. This is the 
personal touch. This is the point of 
contact which is priceless. The plan 
itself is so simple in its operation that 
the results forthcoming con- 
sidered trivial and secondary. But 
stop and think a minute. Is there any- 
thing involving a better relationship 


are 


with our customers which can pos- 
sibly be considered trivial or second- 
ary? 

It goes without saying that the 
clerk assigned to this position must 
be high grade and well schooled in 
LG ite OF andiue the piupite,, Lhe 
voice also must be pleasing over the 
‘phone and possessing such manner- 
isms as beget a friendly feeling. In 
this simple and inexpensive operation 
you have done two distinct things for 
your company. 


First, you have by word of mouth 
—never by letter—completed a per- 
fect check on the service department. 
Secondly, you have secured the actual 
endorsement by word of mouth from 
your customer that he is satisfied. 
The customer will seldom, if ever, 
perjure his testimonial. 


As simple as this operation may 
seem, it has in it the essentials for 
making lasting constructive public 
utility goodwill. It has been well said 
that a Nation that has no wars writes 
nohisiory. .li-canwinetiti be just as 
truthfully and forcibly said that a 
Public Utility Company which pro- 
perly takes care of its complaints will 
not find it necessary to lean very hard 
or long on its Publicity 
or Public Relations 
“Follow through! ! 


Department 
Committees. 


A. Gs A. Monthly. 
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Modern Hydraulic Turbines of Large Capacity 


With Special Reference to Refinements in;Design, In- 

creased Efficiency, Improved Test Methods and Advances 

in the General Art which makes the Use of Large 
Turbines Possible 


By H. G. ACRES 


Chief Hydraulic Engineer, H.E.P.C. of Ontario 
(Continued from August Number) 


Efficiency: 

The © overall efficiency 
of the Queenston units is well beyond 
90 per cent, and within their maxi- 


maximum 


mum efficiency range they deliver 
about 32 electrical horse-power to the 
switchboard for every second-foot of 
water supplied under 305 feet of net 
head. Under such conditions a varia- 
tion of one percent, one way or the 
other, on one of these 55,000 h.p. 
units, would mean either the lack, or 
the availability, of sufficient power 
to meet the requirements of an aver- 
age community of 2,000 population. 
This statement should serve to em- 
phasize the significance of high effi- 
ciency as related to 
practice. 


super-turbine 
The primary factor making for 
high efficiency is a minimum of ob- 
struction to the direct flow of water 
from forebay to tailrace. This con- 


sideration involves water passages 
section, with changes in 
direction of flow eliminated wherever 
possible, and where unavoidable, care- 
ful proportioning and _ transitioning. 
These requirements constitute the 
general definition of high efficiency, 
and are exemplified in the carefully 
designed annular water passages in 
the Johnson valve, in the wheel-case, 
speed-ring, runner and draft-tube of 
the modern super-turbine, and also 
in the total elimination of one change 
in direction of flow 


of ample 


entering the 
wheel-case, by vertically suspending 
the revolving weight from a Kings- 
bury type bearing. Secondary, but 
none the less significant factors, are 
the elimination of leakage, low power 
loss in thrust and guide bearings, 
and expert shop work. 

The proper handling and co-rela- 
tion of these various factors is ex- 
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emplified in the results illustrated in 
Fig. 1., which shows the efficiency 
and power-discharge curve for one of 
the Queenston turbines. The matters 
of interest in connection with these 

curves are as follows: 


(1)—The maximum efficiency 1s 
0352 per cent. 


(2)—The efficiency at the point 
of maximum discharge is 88 per cent. 


(3)—The turbine has a capacity 
range of 32,000 to 63,000 h.p. at effi- 
ciencies of 90 per cent, or over, and a 
capacity range of 37,000 to 60,000 
lepeateediciencies. of 92. per cent oT 
over. 

Fig. 2. illustrates the overall switch- 
board’ efficiency curve of the same 
unit, and indicates a maximum over- 
all efficiency of 91 per cent. 

The outstanding fact in connec- 
tion with these results is that the 
modern super-turbine is capable of 
converting into mechanical energy all 
but 7 per cent of the gross potential- 


ity of the water supplied. Extreme 
conservatism in the fixing of specific 
speed, and the combined effect of 
further small refinements in the de- 
sign of water passages, may possibly 
raise this efficiency another percent 
in the future, and may give the curve 
a slightly more advantageous shape, 
but it would really appear that the 
super-turbine of the present day em- 
bodies the ultimate in respect of 
water economy at the point of best 
efficiency. 


Fig. 3. is an interesting curve re- 
presenting the first derivative of the 
power-discharge curve of one of the 
Queenston turbines. 


As its name implies, this curve is 
derived by plotting the amounts of 
horse-power per second-foot  pro- 
duced, in various regions of gate 
opening at and beyond the point of 
maximum efficiency, by a very small 
opening movement of the gates. In 
other words it shows, not the gain, 
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but the rate of gain in power for in- 
creasing water input. 


It will be seen that when operating 
at the point of maximum efficiency 
with a water input of 1,600 second 
feet, the gain in power for one addi- 
tional second-foot supplied is 32 h.p. 
On the other hand, at full gate, when 
the turbine is taking water to the ex- 
treme limit of gate-opening, the gain 
in power for one additional second- 
foot supplied is only about 10.5 h.p. 


ihe, twos extremes, “above ecited 
serve to illustrate the significance of 
previous statements made under the 
head of flow control, and also to con- 
firm the truth of the following state- 
ment: that under high heads, where 
the gross potentiality per second-foot 
of water is correspondingly great, it 
is in the best interests of economy, as 
well as safety, to operate normally at 
the point of best efficiency, and to 
capacity of an 
emergency 


employ the excess 
over-gated turbine for 
purposes only, and not for routine 
This statement has an 


significance, also, when the 


operation. 
added 
water supply is artificially stored. 
Iurthermore, it is obvious that as 
the point of maximum efficiency is 
also the point of minimum hydraulic 
loss, the rate of runner deterioration 
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at this point must also be a minimum. 
From this point on, the rate of run- 
ner deterioration is an accelerating 
progression, directly related to the 
degree of over-gate. 


The points in favor of gating the 
super-turbine back to the point of 
best efficiency are; first, safe and 
efficient operation, particularly where 
long pressure conduits are involved; 
second, economy in the use of water 
under high heads, where the gross 
potentiality per second-foot of water 
is great, and where artificial storage 
is. a dactor >) and, third, Of account vor 
runner deterioration, particularly 
where runner replacement involves a 
material revenue loss. 


The matter of turbine gateage has 
not, in the past, received the attention 
it deserves at the hands of the pur- 
chaser. It does not particularly in- 
terest the manufacturer, and must be 
covered) if at salle by themeustomen 
specifications. 


It would also appear that the main 
factor offsetting the above argument 
is one of cost, and not of engineering ; 
namely, the additional cost, if any, of 
providing emergency plant capacity in 
the form of a separately installed unit 
or units, instead of relying on the 
over-gate capacity of the normal in- 
stallation. 


It may be stated in conclusion that 
generalizations have probably _ less 
weight in hydraulic work than in 
any other branch of engineering, as 
nearly every prospective installation 
is a unique problem in itself, and no 
less 


class of construction work is 


governed by precedent. 
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Test Methods. 
The factors entering into a tur- 
bine test are .fore-bay and_ tail- 


water level measurements, net 
head measurements, records of 
gate-opening, and measurements 


of power and flow. 


Most 0 these factors are sus- 
Cepriblerot easy and accurate deter- 
mination by well established me- 
thods,- but in the case of flow, the 
immense quantity of water taken 
by the modern super-turbine intro- 
duces an almost unsurmountable 
problem as regards accurate mea- 
surement by ordinary means. It so 
liappens, liowever, ‘that there has 
mecently been devised a method of 
flow measurement in closed pres- 
sure conduits, which by reason of 
its accuracy, cheap application, and 
conformity to an established prin- 
ciple of natural law, entitles it to 
be classed among the essential ad- 
Wancees etl athe hydraulic att, as re- 
lated to super-turbine practice. 

This 


Lent, 


method of flow measure- 
known as the Gibson Pro- 
cess, 9 based in principle. upon 
Newton’s second law of motion, 
and upon the less generally known 
theorem of Joukovsky, which is 
tothe etrect, that when the. velo- 
City of flow in. a closed pressute 
conduit is retarded, an oscillatory 
pressure wave is induced, the in- 
tensity and amplitude of which is 
proportional to the degree ol. re- 
tardation, and to the duration of the 
period over which the retarding in- 
fluence acts. Briefly, Gibson used 
the penstock and turbine gates to 
produce the Joukovsky pressure 


wave, which he recorded graphi- 


cally with an apparatus of his own 
devisines and «then, reduced the: re- 
sult by the mathematical process 
of Newton’s second law. 


ine amethod 16, tiérefore almost 
unique in the field of practical hy- 
draulics, 10 that: it imvolves~ no .em- 
pirical constants whatever, and the 
Mathematical maccuracy OL there; 
sult is limited only by a relatively 
small and 


error involved in graphically re- 


instrumental personal 


cording and measuring the pres- 
sure wave. 

Thee Gibsom -rocess shage:been 
fully described in the _ technical 
press, sand. it is*not thevintention 
hemes) to. covert he-detals = “ola uts 
theory or application. It may not 
be>"amiss, however, 10> “describe 


briefly, the unique and interesting 
method of obtaining and using the 
“pressure-time”’ diagram which 


forms the basis of computation. 


The recording apparatus consists 
oifa mercury Utube conmectedane 
the) j(penstock, through aswiones 
quarter inchepipe, (Lhe elass les os 
tlitsp Gl tube ss connected artommea 
camera box containing a lens fo- 
cusing on a light-proof cylinder, 
the latter carrying a sensitized film 
and revolving at constant speed 
behind an oscillating seconds pen- 
dulum. When gate closure occurs, 
the mercury column in front of the 
lens rises and falls with the pres- 
Sune “wave. and “the record 16 
printed on the revolving film. At 
the same time, the stem of. the 
seconds pendulum, swinging across 
the tace=.ot the viens. recordsiethe 
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Fig. ¢ 


time period of gate closure on the 
film, in the form of a vertical black 
line. 

Fig. 4 illustrates a typical pres- 
sure-time diagram thus obtained. 
The point “A” represents balanced 
conditions in the system just pre- 
vious to gate closure. The distance 
iremu- A He ithe verticalsitie ria 
represents the full time period of 
gate closure. The oscillations to the 
leit “of she winiese Pare etic to 
the mercury column gradually 
stabilizing by friction, until at the 
point’ -P” static head 4s reeisterew: 
with the penstock water column at 
rest. The vertical distance between 
the “pomt27A* “andeine pom be 
therefore: Tépréesente, to ste scale 
of the diagram, the 
velocity and 
Simnees** |” 


recovery of 
head aie 
represent the second in- 
tervals recorded by the pendulum. 

The total area above the base 
line, and to the point of gate clo- 
SSUure sat WO Seropresents Tay Stora 
energy absorption containing three 
velocity 
the 


friction 


separate elements, 
head, 


head, 


friction and destroyed 
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ki AZ 
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momentum of the water column, 
This. hatter ‘element being thevoue 
required for the application of 
Newton’s second law, it follows 
that the energy absorption due to 
recovery -Ol- Velocity ‘and “fiiction 
head must be segregated. 

At. the point "A" 10-Vis sevicers 
that the full value of velocity and 
friction head is existent, while it is 
equally obvious that at “F”, the 
point of final. gate. closure, jim 
energy has been fully recovered. 
The line AHGF, technically known 
as the “recovery line” divides the 
total energy area into two parts, 
the upper part of which A,B,C,D,E, 
F,G,H, represents the value sought, 
namely, the destroyed momentum 
of the water-column. The area be- 
low the recovery line of course re- 
presents the sum of the other two 
elements, friction and _ velocity 
head. Intermediate points between 
“A” and “P” on. this line are tape 
tainable through the fact that the 
area generated at the end of any 
partial period of gate closure is 
proportional to the amount of flow 
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reduction at that point, and also 
that the velocity and friction heads 
still are 
to the square of the residual flow. 


= cane 


“H”’ were determined on the basis 


unabsorbed proportional 


The intermediate points 


of these relationships, through the 
medium of the measured sub-areas 
Al, A2. Ads and A& 


Fig. 5 illustrates a gate-opening 
power anda gate-opening-discharge 
Gurve Tor one ‘ol the. Queenston 
units. These curves are interesting 
in that they were compiled on the 
basis of two simultaneous but en- 
tirely independent series of) mea- 
surements, in different sections of 
the’ pemstock, =byr tie rGinsom 10 
céss. The. round dots on the curve 
represent the determination of Mr. 
Gibson himself, with his own assis- 
tants, and the triangular dots re- 
present the determinations of “the 
engineers of the Hydro-Electric 
He mectose 
agreement Of these two sérics of 


Power Commission. 


discharge measurements affords 
striking evidence of the remark- 
able consistency and precision of 


the Gibson method of discharge 
measurement. 
‘This test. with sed post ne weot er 


necessary operations in connection 
with head and gate-opening mea- 
surement, etc., was made complete 
within about 
and 


four and one-half 
included 28 separate 
runs at various gate openings, an 
avetace Ol. ten) minites pec. Cuil, 
The unit itself was out of commer- 
cial operation for about one hour 
altogether, showing clearly the fa- 
cility and cheapness with which the 
Gibson test can be carried out. 


hours, 


An interesting feature of these 
manifested itself in an 
inconsistency in 


Leoko ap- 


parent some of 
the finally computed points for the 
efficiency curve, which varied for 
equal power outputs. This trouble 
was the 
power readings, which were actu- 
ally correct in themselves within the 


NONE 


due to a discrepancy in 


limits of laboratory  stan- 
dards. The reason is that under the 
Gibson method the velocity mea- 
sured is that existing at the instant 
the gates begin to move, and if the 
speed of the unit is perfectly uni- 
form “at this” instant, the corres 
ponding power reading will be cor- 
rect for the measured discharge. 
If, however, at the instant otetme 
flow the’ “unit fis an 
process of a “speed “change: evenmeo 
small as to be unnoticed on _ the 
frequency meter or tachometer, an 
error will be vintroduced: fim tre 
electrical power measurement 
which the Gibson process is suffi- 
erently =precise: to! ‘detect: 


The. ily awheel| .etlece: Vormine 
Queenston generators is 21,000,000 
foot-pounds squared. If, at the in- 
stant of a flow determination, the 
speed of the unit is dropping at 
even so small a rate as one cycle in 
ten seconds, there is 5/0 h.p. regis- 
tered on the 


measurement, 


watt-meters which 
the “wr?” of the generator is sup- 
plying, but not the water as mea- 
sired. 


Conversely, if the speed oon ihe 
unit is in process of increase at the 
rate of one cycle an ten) seconma 
there is 570 h.p. which is not being 
registered on the watt-meters, but 


which the water, as measured, is 
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actually supplying, for absorption 
byaitne eenerator wre”. 


iis means: that tor 
value of discharge there may be 
any number of watt-meter mea- 
surements which may possibly be 
in error in any amount up to 1,000 
h.p. It is possible that this dis- 
ability may be overcome by devis- 
ing some simple means of record- 
ing the minute speed change of 
the unit synchronously with the 
instant Of flow measurement, and 
thus permit a proper correction to 
be applied to the power readings. 


any one 


ihe use of the Gibson Process is 
naturally limited to conditions 
which are properly conducive to 
the production of the phenomena 
upon which the theory is_ based, 
the first essential being a closed 
pressure conduit of reasonable 
fener sated ) aainitorm section. -In 
short, conduits of say 50 to 60 feet 
inslemeta, more especially: if they 
have at the same.time a non-uni- 
form section, it becomes necessary 
to apply correction factors which 
have @ ereater relative intluence 
on the ultimate accuracy of the re- 
sult than is the case with long con- 
duits of uniform section. It so 
happens, however, that the re- 
cently devised Allen “salt-velocity” 
method of measuring flow is sus- 
ceptible of application to short as 
well as long conduits and to non- 
uniform as well as uniform sec- 
tions, the accuracy of the final re- 
sult being dependent, not upon an 
instantaneous pressure rise, but on 
tie stetmement of Mmeéthod “and 
money outlay applied to the injec- 
tion of a salt solution, the time of 


passage of which, through a fixed 
length of conduit, forms the basis 
of the final computation. 

Tieeewhiter “is0 NO .siutliciently 
familiar with this method to at- 
tempt a detailed “description, but 
recent practical applications of the 
samemappeat ston sindicate that + tite 
Allen “salt-velocity’ method of 
flow measurement has a really use- 
tubs tunction «and swith become 2 
generally recognized process as 
related to this branch of hydraulic 
engineering. 

In conclusion, it may be well to 
call@attentions tO. tne mactmtnat athe 
detliition. Ole a turoines Ol. larce 
capacity, as given in the preamble 
of this paper, is applicable in parti- 
cular tomtne Francis type,as there 
are now in operation, under heads 
of less thana/ Ol feet super-turpines 
which would come within the de- 
finition as regards capacity and re- 
volving weight. These turbines are, 
however, of the new propeller type 
and any discussion of this new 
departure in turbine design would 
open up a subject far beyond the 
scope of this paper. 


In evidence before the Inter- 
national Joint Commission, two 
years aco, the “writer ~advecated 


the propellor type turbine forthe 
SPealawrences Kiver Wevelopment, 
and was subjected to severe criti- 
cism tor so doing. However, recent 
performance, under actual installa- 
tion conditions, has confirmed his 
views to a large extent, and it is 
moreythan likely that the St. Law- 
rence “hiver Development, swhen 
consummated, as it ultimately 
must be, will see the propeller type 
turbine installed. 
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It will be noticed. that in “the 
above discussion all names have 


been mentioned in the impersonal 
sense. This was done designedly as 
a compliment to the eminent coterie 
of engineers who have been largely 
responsible for the high status of 
the thydraulie art Ws. 4 existotO- 
day. These men have wrought with 
a source of power in nature which 
will be vastly more beneficial in its 
ultimate impress upon our civiliz- 
ation than has been, or will be, the 
case as regards our  non-replenish- 
able energy resources. The names 
of Watt, Stevenson, Corliss), and 
others associated with the age of 
steam, do not now stand before us as 
definite personalities, but rather as 
ereat service 
hence, 


symbols typifying a 

to humanity. Fifty 

the same impersonal 
will attach to the names of those 
who to-day have brought so near 
to perfection the mechanisms ne- 
cessary for they. raw 
potentiality of falling water into 
an essential commodity. 


years 
significance 


converting 
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Walt. Mason on Electric Lighting 


“When in my cozy room o’nights 
I count my blessings every hour; I 
push a button and the lights shine 
forth with potency and _ power. 
Last night the button failed to 


work, some dynamo had broken 
down, and midnight shadows 
seemed to lurk o’er all the sore and 
saddened town. 

“My aunt produced an ancient 
lamp, with misfit glass and- shade 
of greet, and” 1ts, Mexteriomeswac 
damp with evil smelling kerosene. 
I ‘cranked it up and’ lt the ayviek 
and said ‘Now we shall have some 
lishty the smoke 1b Sent tortor 
and thick, increased the blackness 
of the night. When turned too low 
it gave no light, when turned too 
high it acted drunk: "ands fiance <- 
claimed, ‘Confound the wight who 
ever made such hopeless junk 


“Ll atooléd swithent-an ny eabode 
neglecting more important chores 
and in the end saw it explode, and 
blow my aunt clean out of doors. 
My clothes were wet with kero- 
sene, my hide was full of glass and 
neighbors say they wist and ween 
my language shriveled up _ the 
grass. 

“Our “fathers: used: “such aidan 
traps to dicht. ‘ther homes, ane 
thought them great, and much I 
fear we modern chaps don’t realize 
our rich estate. [ count my bless 
ings, cdunt them all, since with 
that coal oil lamp I wrought; I 
press a button on the wall, and lo, 
the light to me is brought.” 


—The Synchronizer. 
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Hypro News 


Central Ontario System 


Nr-G? T. Barnes. has been ap- 
pointed Local Manager for the 
Hydro-Electric Power Commission of 
Ontario at Oshawa, following the 
resignation of Mr. A. T. Hicks. 


Be ates gas 


Construction is proceeding on a 
sub-station and single phase feeder 
to supply the village of Warkworth 
with service. The contract calls for 
twenty-five horse power. 

hie ee 

On August 19th, the distribution 
voltage at Bowmanville was 
changed from 2400 volts delta. to 
4160/2400 volts Y. The cut over of 
the entire town was completed in one 
day, without any mishaps. 


*K * * 


Eugenia System 


The construction of a transmission 
line and sub-station covering service 
for the Town of Meaford has been 
authorized by the Commission and 
arrangements have been made to start 
the work immediately. Approximate- 
ly sixteen miles of 22,000 volt three- 
phase line will be required from the 
nearest point on the Eugenia-Severn 
tie line to the town sub-station. Every 
effort will be made to complete the 
line and station so that both may be 
placed in operation early in December. 

* * 


TEMS 


Niagara System 


The Commission recently approved 
of Etobicoke Township Hydro-Elec- 
tric System spending up to $15,000 
in connection with the construction of 
a suitable office building for Hydro 
purposes. 


The Village of Jarvis recently 
passed Hydro Enabling and Money 
by-laws, and arrangements are under 
way to construct the necessary lines 
to the Municipality. [ts isexpected 
that service will be available in the 
Village about December Ist. 

The Village of Courtright has re- 
cently signed a contract with the Com- 
mission for power supply, and the 
construction of lines to supply the 
Municipality will be undertaken in the 
very near future. 

The Municipality of Cayuga will 
vote on Hydro Enabling and Money 
by-laws in the near future. Cayuga is 
one of the oldest Towns in this dis- 
trict, but owing to plentiful supply of 
cheap gas, hydro service has not, as 
yet, been extended into the district. 

ae ee 

The Villages of Blyth and Brussels 
will vote on Hydro by-laws within 
the next few weeks, and they have 
already secured the promise of enough 
contracts to place the distribution sy- 
stems in each Village on a paying 
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basis from the commencement of 
operation. It is expected the by-laws 
will carry with substantial majorities. 


a ey) ok 


Nipissing System 


Considerable been 


made on the construction of the new 


progress has 
development at Bingham’s Chute on 
the South River near Powassan. The 
dam is nearly finished and the rock 
excavation) [or tail srace) pipes line, 
and power house foundation is just 
about completed. The construction of 
the Diesel! | soil auxiliary 
Station at North Bay is also progress- 


engine 
ing. Every effort is being made to 
have these two plants operating by the 
first of next year. 


K * K 
Ottawa System 


A large lumber mill in the Nepean 
Rural District 1s proposing to take 50 
h.p., and estimates have been pre- 
pared to supply this amount of power. 

rae a ee 


Rideau System 

In the recent action of the Kempt- 
ville Milling Company vs. the Village 
of Kemptville, the judgment was given 
in favour of the Village, and they were 
awarded $500 on a counterclaim. The 
ICemptville Milling Co. has now given 
notice of an appeal against this judg- 
ment. 

The case has an important bearing 
on the rights of a private Company to 
occupy the public streets of a munici- 
pality. 

* * * 

The Municipality of Almonte has 
suffered severely through fire. The ex- 
tent of the damage is not yet known, 


but the electric light plants are report- 
ed to have been severely damaged. 

8 ok. mer 

Messrs. Findlay Bros., of Carleton 

Place, showed two samples of their 
new electric range at the Toronto Ex- 
hibition. They are also exhibiting at 
the Ottawa Fair. 

Me on ays 


St. Lawrence System 


An additional power load of 15 


h.p. has been obtained in Max- 


ville to operate a chopping mill. 

The Maple Leaf Milk Company 
have installed additional motors in 
their Chesterville plant. 

x x s 

A public meeting was held re- 
cently in Bainsville to submit in- 
formation on the cost 
to residents of Bainsville and rural 
residents of Lancaster Township. 
Bainsville is in Glengarry County, 
about 344 miles from the Western 
boundary of the Province of Que- 


of service 


bec. 
* * * 


received 
and 


have been 


residents of 


Petitions 
from Cornwall 


Kenyon Townships requesting 
estimates on the cost of rural ser- 
vice. 

- * os 


Estimates. are being prepared on 
the cost of delivering 3000 and 4000 
h.p. to the Town of Hawkesbury. 

x x * 


Thunder Bay System 


An extension to the Commission’s 
development at Cameron’s Falls on the 
Nipigon River is now under construc- 
tion. The Power House building is be- 
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ing enlarged to provide for two addi- 
tional generating units and an addi- 
tional bank of transformers as well as 
providing space for all of the requi- 
sites in the nature of auxiliary equip- 
ment. This extension will double the 
capacity of the present development 
and will give the Commission approxi- 
mately 50,000 h.p. from the completed 


plant. It is the intention of the Com- 
mission to perform as much of the 
work as possible this Fall, and com- 
plete the job in the Spring. The route 
of the second transmission line to Port 
Arthur is also being surveyed and pro- 
vision is being made to have this line 
ready for service at the same time as 
the new extension to the development. 


o——n KF — 1 ZZ — 1 


List of Electrical Material, Devices and Fittings 


Approved by The Hydro-Electric Power Commission 
of Ontario in August 1923. 


Appliances 


NATIONAL EQUIPMENT COMPANY, 
Limitep, | Wabash Ave., Toronto. 

Automatic Water Pumping Equip- 
ment. 

kk OK 

Mitvan TrapinG Co. (Submittor), 
{2 Oueen’ St.,E., Toronto. 

STAHOT ELectric INCORPORATED, 
(Mfr.) Yorkton Heights, New York. 

Sotaaotes tat 1ron, 

* Ok Ok 

Hypro-ELectric PowrEr COoMmMMIS- 
SION OF Ontario (Submittor), Sales 
Dept., Toronto. 

RENFREW  ELectrric _¥ Propucts 
Limitep (Mfr.) Renfrew, Ont. 


histo: slat Lron, 
ee ie tak 
SUPERIOR FELectrics LIMITED, 
Pembroke, Ont. ; 
Table Stoves, with length of heater 
cord and separable attachment plug, 
Cat] No, 51> with heater cord: and 


tandem attachment plug cap, Cat. No. 


22. 


Urn Heaters, Cat. Nos. 53 and 54 

respectively. 
ee a: 

Home AppiiaNces Merc. Co. 
Limirep, 382 Nairn Ave., Winnipeg, 
Man. 

“Community” Washing Machine. 

INIAGARAS PveGiniG Co), 62a Beech 
Ave., Toronto, Ont. 

Mantel Grate, Type I-10. 
*CALIFORNIA FRuIT GROWERS Ex- 
CHANGE, 154 Whiting St., Chicago, 
Tl. 

Portable Prune juice Bactractor 

ee oe er 


Fittings 
THE Brunt PorRCELAIN Co., Co- 
lumbus, Ohio. 
“Brunt” Porcelain Tubes, Bushings, 
Knobs and Cleats. 
ieee. ae 
THe MocaporeE INSuLATor Co., 
Mogadore, Ohio. 
“Mico” Porcelain Bushings, Knobs, 
Tubes and Cleats. 
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Hessco ELectric MANUFACTUR- 
ING Company, 65 Frederick St., To- 
ronto, Ont. 

“Orpen” Medium 
at. NG,-350: 

*ROACH-APPLETON Mra. Co., 2446- 
56 N. Crawford Ave., Chicago, IIl. 

Switch Boxes, “Raco’” Types BL, 
BLG;, MCO RMN and RS. 

ae ee 

*THEe L Anp’N. Co. Limarep, St. 
Johns, Quebec. 

Armored Cable and Flexible Steel 
Gonduit “LNs 


Base Sockets, 


Switches 


NaTIOoNAL EoQuIPMENT CoMPANY, 
LimitTep, 1 Wabash Ave., Toronto, 
Ont. 

Automatic Switch, Type No. 8A. 


Fixtures 


KKIMBLE ELECTRIC COMPANY, 634- 
646 North Western Ave., Chicago, 
Il. 

Auto Transformer Starter and Con- 
troller. 


CANADIAN Mantey Merce. Co., c/o 


The Brown, Boggs Co., Limited, 
Hamilton, Ont. 
“Manley” Portable Stand for Gar- 


age Lamp, Cat. No. 700. 


Miscellaneous 


Caron BrotHers, Inc., 233 Bleury 
St., Montreal, Que. 
Electric Lighting Plant. 
KOK OK 
CANADIAN Car AND FOUNDRY 
Company, Limirep, 307-309 Craig St. 
W., Montreal, Que. 
“Berwick” Electric Rivet Heaters, 
Type Nos. 1,2,3 and 4. 
*Forest Exvectric Co., 50 Columbia 
St., Newark, N.J. 
Rectifiers, “Unitron’’. 
KOK OK 
*MonowaTT Evectric Import Co., 
Inc., 546 Broadway, New York, N.Y. 
Christmas Tree Outfits, “Monowatt 
Cheer-i-light”, “Solite’. 
KOK OK 
*CANADIAN FAIRBANKS Morse Co. 
Limirep (Submittor), 26 Front St. 
W., Toronto. 
FORE ELECTRIC “RG, “Cope ne 
( Mir.) ° 5259 NS Marken ee 
Louis, Mo. 
Vibrating Rectifier, Type LA. 
x OK Ox 
* ALLSTEELEQUIP Co., Aurora, IIl. 
Cabinets and Cutout Boxes—Sheet 
Metal. 
* * x 
*These devices are under the Under- 
re-examination 


writers’ Laboratories 


or label service. 
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An Appreciation 


Weasured by terms of cost, there 
is probably nothing that brings so 
large a return as courtesy and fair 
Mearmicnt a4 inat these things are 
still appreciated by men of affairs is 


shown ‘by the following letter 


recently received by the Commission 
fromthe President of the Holland 
Varnish Company. 
Montreal, June 6, 1923. 

Hydro-Electric Power Commission. 

Toronto, 

Ontario. 

Gentlemens 

In your letter of May 30thtyou 
mention that you have noted the 
address to which my bills will be 
sent sin. futures instead of having 
them: so to: South Lancaster, vou 
tell me that you will deduct the dis- 
count which I was unable to take, 
from my next bill. 

May I say that the unusualness of 
this treatment is all the more appre- 
ciatedvin views of ‘the fact “that! at 
comes from a Public Utility Cor- 
poration. We are all too prone to 
think of the publicly owned corpora- 
tions as not caring particularly what 
their customers think of them, and 
it, 1S: 'a), great. pleasure: to, have this 


evidences Ole thes interestasot, sot 
particular Commission in its cus- 
LOMeETS. 

Treatment such’ “as: this: cannot 


help but reflect itself in the relations 
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between the Commission and the 
power users, and I have no doubt 
that this type of treatment goes far 
towards explaining the high regard 
in which I find your Commission is 
held throughout Ontario. Our ser- 


vice at Lancaster has been extremely 


satisfactory and you will undoubt- 
edly be interested in knowing that 
my consumption of power will be 
quite heavy for a private residence. 


Yours truly, 


Norman. Holland. 


(Signed) 


yam 2} cme: FF) cme 


The Hydro-Electric Power Commission 
of Ontario 


Extracts From Address By Sir Adam Beck 


At the Public Ownership Conference at Toronto, September 13, 


HERE (are certaniaeatures 
tive 
move- 
ment such as that carried 
forward by the co-operating muni- 
cipalities of the Province of Ontario 
—if such a movement is to succeed. 
First of all, there must be a genuine 
desire on the part of citizens to have 
electrical or whatever the 
commodity may be, supplied to them 
under such conditions and circum- 
stances as would prevail under pub- 
lic ownership. 
The men who undertake to found 
a publicly-owned 


Wich “Must wes ae 


foundation of any 


enerey, 


enterprise, espe- 
cially during its initiatory stages, 
should be responsible and prominent 
citizens of good business standing 
and character, who will inspire and 
hold public confidence. Such 


must be willing to make sacrifices 


men 


on behalf of the new programme; 
for just as soon as it is perceived that 


1923 


matters are being undértaken in a 
serious and successful manner, just 
so soon will opposition begin to 
assert itself from various antagon- 
istic “Sources. “ Courage) persever 


ance and other qualities will be 
called into action on the part of 
those who are standing sponsor for 
the new undertaking. 

The necessary financial resources 
should be supplied by the people who 
benefit the 


Financial resources 


will themselves from 


undertaking. 


‘ are required, even for the prelimin- 


ary researches and investigation of 
the problem in hand. When the 
people begin to invest their own 
money in an enterprise, this pro- 
cedure of itself arouses and assists 
to maintain interest. 

Technical men of sound engineer- 
and other training 
must be engaged who will, with 


ing, financial 


singleness of purpose, gather the 
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facts and assist in forming sound 

judgment, based upon the data 

secured. Later they will be found 

_ guarding, directing and operating 
the publicly-owned utility. 

Throughout the whole proceed- 
ings, the general public must be 
taken into confidence and kept ade- 
quately informed. As opportunity 
offers, the citizens should be edu- 
cated to understand the general 
character of the various problems 
under consideration. In a word, 
unless there be a desire on the part 
of the citizens of a community to 
proceed on a basis of public-owner- 
ship; unless there be responsible and 
qualified public men ready to make 
sacrifices to tie results 
desired; unless competent technical 
assistance be employed, and unless 
the people themselves are ready to 
back the project with their financial 
resources, there is not, in my judg- 
ment, any satisfactory basis upon 
which to initiate and carry forward 
to a successful conclusion a pro- 
gramme of public ownership. 

From time to time, the Commis- 
sion has received enquiries from 
various sections of this and other 
continents, requesting information 
respecting the operations of the 
Hydro-Electric Power Commission 
of Ontario. It is evident from many 
such enquiries that the enquirers 
entertained a hope that they would 
receive detailed knowledge of the 
operations of the municipally-owned 
hydro-electric undertaking in On- 
fario’ in such a* form ‘as’ would 
enable a similar project to be car- 
ried out in their own community. 
Some appear to forget the fact that 


achieve 


each situation requires to be studied 
on its own merits, and the various 
essential factors properly evaluated 
before deciding upon what particu- 
lar features of administration shall 
be adopted. Inthe case of this Com- 
mission many changes have had to 
be made in statutory enactments, 
regulations, rules and other items 
appertaining to the Commission’s 
administration. A competent staff 
will soon discern where enactments 
are inoperative and how modifica- 
tions may be effected. 

I have been led to comment as I 
have been doing, because it is all- 
important to realize ‘that certain 
basic circumstances and _ certain 
fundamentals of procedure must 
obtain if any movement such as that 
of the Hydro-Electric Power Com- 
mission of Ontario is to be initiated 
with any promise whatsoever of 
ultimate success. 

Having made these observations, 
permit me now to ‘tturn to some of 
the achievements of the Hydro- 
Electric Power Commission of 
Ontario, and as these are set forth 
I believe you will readily discern 
the pertinence of the general com- 
ments which I have just made. 
EARLY CONDITIONS WHICH PROMPT- 

ED THE INITIATION OF “Hypro.” 

At the beginning of this century 
there were increasing evidences that 
the central portion of Canada was 
destined to become an important 
centre for manufacturing industries. 
The Province of Ontario possesses 
many natural advantages and com- 
pares most favorably with any large 
areas of territory found elsewhere. 
Its important natural resources of 
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agriculture, including fruit-growing, 
of forest wealth and mines, supply 
raw material for an extensive and 
erowing manufacturing industry. It 
was recognized, therefore, that there 
were possibilities for an increased 
export of farm and manufactured 
products, and that there was no 
reason why the Province of Ontario 
—especially with an adequate sup- 
ply of power—should not take a 
prominent place in world commerce. 

It had become widely recognized 
that the growing dependence of the 
Province of Ontario upon outside 
sources for its fuel supply const1- 
tuted a menace which it was greatly 
desired to remove, especially in so 
far as the coal requirements for the 
development of power were con- 
cerned. A number of public-spirited 
citizens impressed with the urgent 
necessity for directing their effort 
to the problem of utilizing the large 
water-power resources of the Prov- 
ince—more particularly Niagara 
Ialls—as a means of accomplishing 
the extensive replacement of coal 
form, ithe power in 
Ontario, applied themselves to the 
solution of this problem. 


generation of 


It was in 1900 that a special com- 
mittee of the Board of 
Trade made a report directing atten- 
tion to the possibilities of securing 
an abundant supply of hydro-electri- 
cal energy from the Niagara river, 


Toronto 


There. .weres.at, this times in jimany 


of the municipalities of Ontario, 
citizens who had recognized the 


desirability of securing adequate 
supplies of electrical energy for both 
These 


citizens were studying the problem 


power and light at low cost. 


ready for co-operative 


action once a suitable scheme was 


and were 


formulated. 


Pustic INTEREST. LEADS TO GOVERN- 
MENT ACTION. 


the 
power problem increased and was 
stimulated 


The interest manifested in 


greatly by means of 
public meetings, and by discussions 
in the Press. Appeals were made to 
the Provincial Government for legis- 
Jation to enable municipalities to 
take action, and finally, as swesue 
of the general movement on behalf 
of cheaper hydro-electrical energy, 
the Government of Ontario, in 1903, 
provided the means by which a Com- 
could be appointed by 
interested municipalities to investi- 
and 
involving the supply and distribu- 


mission 


gate report upon questions 


tion of hydro-electrical energy. 


The authority thus 
sulted in the appointment by the 
municipalities of Toronto, London, 
Brantford, Stratford,. Woodstock, 
Ingersoll and Guelph, of the Ontario. 


Power Commission, which, after a 


granted re- 


thorough investigation, published 


i OO aA 


dealing with the matters which had 


comprehensive report 


been reterred/to it. ln thie tepeme 
the availability and costs of power 
from the primary sources of coal, 
gas, oil and water were set forth, 
also data respecting the consumption 
and estimated future requirements 
of power in the districts concerned, 
the cost of the development of 
Niagara power, and other relevant 
Matters. 


When the results of this investiga- 
tion became known to those inter- 
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ested, and even before the report 
was available for public distribution, 
the Provincial Government, in 1906, 
provided by special Act for the crea- 
tion of the Hydro-Electric Power 
Commission of Ontario—the organ- 
In 1907, 
was passed 
and extending the 
powers of the Commission. One 
essential difference between the Act 
SimiOseand the: later Acts of 1906 
and 1907 is, that under the 1903 Act 
various municipalities could combine 
intoy separate 
through 


ization now in existence. 
hintuer a lecaslation 
strenethening 


groups operating 
separate commissions, 
whereas provision is made in the 
later Acts whereby all municipalities 
appeal to the Hydro-Electric Power 
Commission of Ontario and 
known their wants. 


make 
The Commis- 
sion 1s thus able to harmonize their 
various requirements and co-ordin- 
ate the municipalities into suitable 
groups or districts. In 1908 by-laws 
were passed by thirteen municipali- 
ties authorizing their officials to 
make contracts with the Commission 
for a supply of electrical power from 
Niagara Falls. 


FIN ANCEAL. STRUCTURE: OF “Hypro.” 


Certain principles, which the 
inaugurators of the “Hydro” under- 
taking believed sound, were laid as a 
basis upon which to administer the 
various assets in which the munici- 
palities are concerned. These under- 
lying principles briefly expressed are 
as follows: 

First: The generation and trans- 
mission of power on a wholesale 
scale is dealt with by a Commission 
which, although appointed by the 


Governmentyot the srrovince,acts 
iadependemtilys ine athe, Kcapacity.. ot 
trustee and agent for the partner- 
ship of municipalities. 


Second: The local distribution of 
electrical energy within the borders 
of a municipality is, in general, under 
the administration of a public utili- 
ties commission appointed under the 
DrOViSiIONS MOLprUnC me UDlic wUtilities 
ACT 

Uiirds Capital required 101 the 
plant for the generation and trans- 
mission of power is provided by the 
Government upon receipt of formal 
requisition from the Commission. 
Contracts are entered into between 
the Commission and the municipali- 
ties Uundetetne terns) O1 whichetne 
municipalities undertake to repay in 
thirty years the moneys thus loaned 


by the Government. 

Fourth: ihe distribution 
system is financed by the issue of 
Provision 1s 


local 


municipal debentures. 
made in the rates charged to the 


ultimate consumers for revenue with 


which to retire these bonds also, 
usually in twenty years. 


Bitthe “he trustee? “Commission 
supplies power at wholesale rates to 
the municipalities, charging each 
municipality thesacttal cost. «Lo do 
this, san) interim made 


monthly, based upon the estimated 


ChaLoe is 


COcteand satetherend of cach? year, 
Credit or debit, adjustment issmade 
Olethe amount, charged in order to 
make up the actual total cost—no 
movemande nomless, lhe 
power” includes all the usual costs 


“COSte OL 


of operation and maintenance of the 
generating, transforming and trans- 
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mission plant and equipment, and, in 
addition, the annual interest charges 
on the moneys borrowed for the 
initial cost of installation, also pro- 
vision for renewal (depreciation) 
and sinking fund reserves, as well 
as a special reserve fund for con- 
tingencies. 


Sixth s-Hach sells 
electrical energy to its own local 
consumers at rates and under con- 
ditions approved by the Commis- 
sion: The rates charged to its own 
consumers by a 


municipality 


municipality are 
made sufficient to take care both of 
the cost of distribution, within the 
municipality, and of the estimated 
cost of power to be paid to the Com- 
mission by the municipality. The 
cost of distribution is ascertained in 
a manner identical with that used 
by the Commission in arriving at its 
wholesale costs. 


Seventh: Under the Power Com- 
mission Act, the Commission is 
required to determine, annually, the 
actual cost of service supplied to the 
municipal corporations by the local 
commission for such strictly muni- 
cipal purposes as street lighting, 
street railways and operating elec- 
tric-motor-driven pumps in water- 
works, and if any profit has accrued 
through the charging of the rate 
used throughout, the year, this sur- 
plus is handed back to the muni- 
cipality. 


If a municipality desires to obtain 
a supply of power from the Com- 
mission, a vote is taken at the polls, 
and if the result be favorable an 
enabling by-law is passed whereby 


the municipality is empowered to 
make a contract with the Commis- 
sion for the amount of power re- 
quired. The Commission’s engineers 
are at the service of the municipal- 
ity to enable a reasonable estimate 
of the requirements to be made. The 
contract having been duly executed, 
a money by-law must then be passed 
authorizing the Municipal Council 
to issue the ‘debentures necessary to 
cover the cost of constructing a 
local distributing system wrthin the 
limits of the municipality ; the Com- 
mission then proceeds with the work 
of building the necessary transmis- 
sion lines, sub-stations, etic. The 
municipalities repay the cost of the 
project out of earnings, spread over 
a period of thirty years, all such 
items as maintenance, depreciation, 
and sinking fund being fully taken 
care of. At the end of thirty years’ 
time the entire plant and equipment 
will belong to the municipalities and 
thus the people will eventually be 
the owners of a fully paid-up under- 
taking. 

The basic principle of the whole 
“Hydro” project is a partnership of 
municipalities formed to 
power at cost, each municipality 
paying its proportion of the cost of 


obtain 


the service received. The Commis- 
sion, acting as agent and trustee for 
the municipalities, exercises both 


administrative and constructive 
functions, and by application of the 
principles just mentioned, has 


evolved a well-defined and success- 
ful working policy for the develop- 
ment, transmission and distribution 
of hydro-electric power under muni- 
cipal ownership. 
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RURAL DIstTRIBUTION 


I should like here to make a brief 
reference to some of the results 
achieved by the Hydro in bringing 
to small communities and to indi- 
vidual farmers ‘the inestimable 
advantages of electrical service. In 
no way is the difference between 
private and public ownership of 
electric utilities more strikingly 
shown than in a comparison of the 
services rendered 'to the smaller 
communities and rural districts. 

The difficulties of electrification of 
country districts are universally 
recognized. Generally speaking, 
from the viewpoint of the central 
station this class of consumer is 
unprofitable. Only a small return 
Caneuper secured. on ‘any ‘capital 
invested. The operating costs due 
to the distances to be covered, are 
excessive. The load per mile of dis- 
tribution is for 
exaiuple, the number of ‘services 
connected in a mile of city streets 
and to a mile of rural line. The load 


small—compare, 


factor is low and the demand irregu- 
lepeeepewio coutrolled .in part. by 
weather conditions aiiect 
most farmers in a given locality in 
Farmers often 


which 


a similar manner. 
use machinery larger than is really 
necessary for the work they have 
to do. When the work is performed 
electuicdilyveit) may .often “be done 
more profitably by smaller machines 
taking less power to operate. 


In spite of the handicaps inherent 
in rural distribution of electrical 
energy, the Hydro-Electric Power 
Commission has made substantial 
progress in this department of its 


activities. Its first rural lines were 
built late in 1912, but in 1917; the 
construction of rural lines was sus- 
pended, due to the high cost result- 
ing from War conditions. The legis- 
lationmenacted in) 190L to meet, the 
conditions of that period which con- 
sisted, so: far as rural service was 
concerned, of requests from groups 
near urban centres, was later found 
to bel madequate and, im 1920; was 
amended to provide for conditions 
then obtaining. Under this amended 
legislation, zones or districts are 
determined in which electrical ser- 
vice is given to each of certain speci- 
néd, classes ab. tne™ samme «rates 
throughout the whole district based 
on average conditions in the district. 
The boundaries of such districts are 
not arbitrary geographical limits, 
but depend upon the economical | 
distances which may be served from 
a distribution centre of city, town 
or village. 


The total mileage of rural lines at 
present operated by the Commission 
is 835 miles, giving electrical service 
to about 13,500 customers. 


Although the aggregate load dis- 
tributed to the rural dwellers is, and 
MUStwealways DewDUty atclatively 
small proportion of the energy dis- 
tributed* by the Tydro, its influence 
upon the economic life of the Prov- 
ince of Ontario will doubtless be far- 
reaching and is already a factor of 
importance. Agriculture still ranks 
as the most important of our indus- 
tries and in these days with farm 
labor scarce and expensive, anything 
that takes its place is a great help 
to the farmer, for, as is universally 
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acknowledged, upon him in the last 
analysis rests the prosperity and 
welfare of the community. 

If the distribution of electrical 
energy in Ontario had been in the 
hands of private corporations, most 
of the thousands of customers in 
rural Ontario, including the smaller 
towns and villages, to whom the 
Hydro now distributes electricity, 
would still be without the benefits 
of electrical Service Excepiwhere 
heavy loads are obtainable—as for 
example in the irrigation districts 
of California—the rural consumer is 
usually unprofitable and companies 
will not consider extending their 
lines to such customers. 

The policy of the Commission has 
been, and is, to give the widest dis- 
tribution of power consistent with 
possible limiting costs., The energies 
Of its engineers have been directed 
to ascertaining the most economical 
methods of rural distribution. Much 
pioneer work has already been 
undertaken and the results achieved 


have more than justified the efforts. 


THe Future or “Hypro’ FuLi or 
PROMISE. 


In concluding, I should like to say 
a word with respect to the probable 
future demands upon the Hydro- 
Electric 
Ontario. 


Power -Commission of 

Commencing in 1910 with an ini- 
tial load of less than 1,000 horse- 
power, this increased until in 1915, 
that is within five years, the Com- 
mission reached the limit of its first 
the Ontario 
100,000 


including 


COnLTACE swith Power 


Company for horsepower, 


while to-day, exported 


power, the Hydro-Electric Power 


Commission is distributing about 


650,000 horsepower. 


Since of the 


Hydro there has been purchased on 


the inauguration 
behalf of the co-operating muni- 
cipalities no less than twenty-two 
water powers, thirty hydraulic gen- 
erating plants, and over sixty elec- 
trical distribution systems. At the 
present time, the Commission oper- 
ates electrical power undertakings 
which, when fully developed, will 
have an aggregate capacity of 1,000,- 
O00 horsepower. 


Notwithstanding these provisions, 
the Hydro-electric systems admin- 
istered by the Commiussion—includ- 
ing the Niagara system—are practi- 
cally all face to face with an oncom- 
It is true that 
this*asi not thé: case, “as-yer, wan 
Nipigon development at the head of 
the Greatedsakeés but severe itene sin 
will not be long before the available 
power will be requisitioned. 


ing power shortage. 


It should be appreciated that this 
phenomenal growth in demand of 
electrical energy for power and light 
has continued even during a period 
when industry has not been expand- 
ing as it was prior to the Great War. 
The demand 
energy, in the Niagara district espe- 


for hydro-electric 


cially, has been increasing at a 
This 
brought about chiefly by increased 
demands for general domestic and 
In the last 
two or three years a new impetus 


phenomenal rate. has been 


commercial purposes. 


was given ‘to the building trades, 
entailing a substantial addition to 
the lighting load, both for premises 
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and street purposes. 

In a word, if, during the period 
when genera! industrial activity has 
scarcely reached normal, there has 
been a demand for electrical energy 
femeeencral “ptiposes suchas to 
absorb the available supply, where 
is the electrical energy to come from 
in order to meet the large demands 
industry which so 
many far-sighted citizens, both in 
the United States and the Dominion 
of Canada, believe must come in the 
very near future in order to supplv 
the world demand for manufactured 
commodities ? 


of expanding 


CHIEF SOURCES FOR More ELECTRICAL 
ENERGY. 


ithe tanswertto, this question ‘of 
where the power is to come from is, 
that there will be no place for this 
power to come from unless provi- 
sion is made immediately to develop 
large new sources of power supply. 

What, then, are the chief sources 
for additional power supply? For 
southerly Ontario, extending, say, 
from Windsor on the west, to the 
Quebec boundary on the east, the 
two chief sources of power supply 
are the Niagara and the St. Law- 
rence Hivets: 

So far as the easterly portion of 
the -Proyince of Ontario 
cerned, there is an abundant poten- 
tial supply of hydro-electric energy 
Gaminepotanloawrence.tiver im the 
vicinity of -Morrisburg and at the 
Long Sault rapids. This is the inter- 
national boundary portion of the St. 
Various engineer- 


is con 


Lawrence river. 


ing projects for the development 


of the St. Lawrence have been sug- 


gested; some by our own engineers, 
some Dy enegimecrs inv the WWnited 
States,and some by the International 
Joint’ Commission. It is not my 
intention to discuss details. It is the 
opinion of all concerned that irre- 
spective of what particular project 
is decided upon, the St. Lawrence 
river may be developed in the com- 
bined interest of navigation and of 
the water power of both countries, 
—the Dominion of Canada and the 
United States. 

The Province of Ontario owns a 
hity per cent-interestin the power 
in the international portion of the 
St. Lawrence, to which I have refer- 
red, and this half share amounts to 
over 800,000 horsepower. The other 
half, of over 800,000 horsepower, is 
owned in the United States. 


CO-OPERATION REQUIRED FOR ACTION 
RESPECTING THE DEVELOPMENT 
OF THE ST. LAWRENCE. 


Ines peoples obec be roywincesr or 
Ontario are ready to co-operate with 
other interests in this great under- 
that 
Ontario’s rights to the full benefit 


taking, provided, of course, 
from the development of her share 
in international waters including of 
course, her water powers, are not 
jeopardized. 

You know it takes several years to 
initiate and construct the works and 
commence the transmission of elec- 
trical energy from these large hydro- 
electric plants. Where would the 
Province of Ontario be to-day if, 
prior to the year 1910, Ontario muni- 
cipalities and the Hydro-Electric 
Commission had not fore- 
possibility of 


Power 


Scen ithe greatly 
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expanding power markets and had 
not provided for the present heavy 
demand by initiating and construct- 


ing the new Queenston-Chippawa 
plant? 
The *ciccumistances, “whens ihe 


Queenston-Chippawa plant was con- 
templated were not of the 
magnitude, nor did they appear to 
be so pressing as they are to-day. 
Present conditions indicate a power 
shortage which, probably, cannot be 


Same 


entirely favoideds "nin act, = drastic 
measures may, ere long, have to be 
taken to curtail certain electrical 
in order that such hydro- 
electrical energy as is available may 
be applied to the best and most 
efficient uses. 


The Hydro-Electric Power Com- 
mission has been engaged upon 
studies of how best to solve this 
problem of a_ prospective power 
shortage. You, gentlemen, who are 
interested in the furthering of pub- 
licly-owned utilities know that you 
cannot move very) much in advance 
Ole pubes Opilion. sO all ehands, 
however, with the strong demand for 
electrical energy on the part of the 
public, there is, now, a well-formed 
public opinion and thence there is 
practically no reason why projects 
for the supply of low-cost electrical 
energy could not, at this period, be 
carried forward to successful com- 
pletion much more readily than 
could have been done ten, fifteen or 
twenty years ago. 


usage 


AN ELECTRICAL POWER SHORTAGE IN 


PROSPECT. 


A review of the circumstances 


which govern in the electrical light 
and power situation clearly shows, 
I believe, that there is not now in 
sight from the sources of power 
already developed, sufficient hydro- 
electrical energy to meet the de- 
mands .of the early future. The 


circumstances which I have outlined ~ 


as applicable to the Province of 
Ontario, so far as I can learn, differ 
but little from general conditions 
prevailing in many of the States to 
the south of us. 

The interests the 
States of the Union are common to 
those in this Province. With this 
of general interests; there 
should be found, and as soon as pos- 
sible, some plan upon which all inter- 
ested parties can agree, making for 
the development of the St. Lawrence 
and the Niagara rivers in the gen- 
eral interests of navigation and of 
power. If effort is to be made along 
such lines it should be made by those 
who are intelligently 
respecting the various interests and 
issues There is a good 
deal for some persons to learn upon 
this subject. The development of 
the St. Lawrence river’ is: "by no 


of many of 


unity 


informed 


involved. 


means a new project,—a great deal 
of literature exists discussing many 
phases of this great problem. Per- 
sonally, I believe that agreement on 


the “part ‘of the tedéraland aries 


governments involved upon some 
unified general plan for the develop- 
ment of the St. Lawrence river 
could be arrived at in such a man- 
ner as would permit this work to be 
initiated and, as circumstances war- 
rant, carried forward to completion. 


The development of the St. Law- 
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-rence would constitute a source of 
hydro-electrical energy which could 
be employed as a sound basis upon 
which publicly-owned, controlled 
and operated hydro-electric utilities 
in the United States and in Canada 
could satisfactorily be established. 


St. Lawrence Power 1s Low-cost 
POWER. 


The quantity of St. Lawrence 
power which can be produced is 
large. It is ample to serve as a 
sound basis upon which many of you 
could materialize your doctrines of 


public-ownership. Had the Com- 
tnission had its way, St. Lawrence 
power would now be under develop- 
ment and would be aiding to build 
up industries in Ontario, 

At the end of fifteen years of its 
work, the Commission and the 
Hydro municipalities {nd them- 
selves administering assets agere- 
gating $250,000,000. Yearly the 
Hydro municipalities are expending 
additional millions ‘to increase and 
improve their municipally-owned 
undertaking. The basis of the whole 
project is power and light for the 
people at cost. 


—— FF 1 FF 1 —1 


The Public Ownership Conference 


ROM September 10th. to 
13th, 1923, there was held 
at Toronto, a Public Own- 
ership Conference, under 

the auspices of the Public Owner- 

ship League of America, the Hydro- 

Electric Power Commission of 

Ontario and the City of Toronto. 
The general object of the Confer- 

ence was to bring together the 

leaders of thought and action and 
the representatives of municipally 
and publicly owned utilities in the 

United States and Canada for the 

consideration and study of the prob- 

lems involved; to get the ideas of 
the most careful and competent util- 
ity experts in America; to hear of 
the methods and plans of those who 
have made a success of public own- 
ership; and to consider ways and 
means of conserving and advancing 
the interests involved in our great 


utilities and 


natural resources, 
especially with reference to the tre- 
mendous opportunities now con- 
fronting our civilization in the 


matter of hydro-electric and super- 
power development. 

The proceedings opened with an 
address of welcome with remarks 
on Public Ownership in Toronto by 
His Worship, C. A. Maguire, Mayor 
of Toronto. This was responded to 
by Mr. Willis J. Spaulding, Commis- 
sioner of Public Works, Springfield, 
Mlinois, and President of the Public 
Ownership League of America, who 
acted as President of the Confer- 
ence, 

From the great number of sub- 
jects discussed at the conference 
and the great distances some of the 
speakers came to address it we are 
given some idea of the work of the 
conference and the vast territory 
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from which the Public Ownership 
League draws its membership. Some 
of the speakers with the subjects of 
their addresses are given in the fol- 
lowing: 

Prof. Edward W. Bemis, Chicago 
“Public Wtlity, Appraisals.” 

Mr. Leo Kenneth Mayer, Director 
American City Government League, 
New York—*What Municipal Trans- 
portation Systems in American 
(ities Have, Accomplisined:: 

Mr. J. E. Lowry, Commissioner 
Manitoba Government Telephones— 
“Public Ownership of Telephones in 
Manitoba.” 

Hon. George W. Joseph, .Portland 
—‘Public Ownership Possibilities in 
Ores ones 

Sir Adam Beck, Chairman, Hydro- 
Electric 
Ontario, 
Electric 
Ontario.” 

Mr. W. H. Wood, Manager Brant- 
ford Chamber of Commerce—*Pub- 
lic Investment in Public Utilities.” 

Mir De Ew Bivins, sCity wManacer 
Leesburg and representing Florida 


Power Commission of 
Toronto—‘The  Hydro- 
Power Commission of 


League of Municipalities—“Public 
Ownership of Utilities in Towns and 
Small Cities of Florida.” 

Hon. A. Emil Davies, - London, 
Chairman of Nationalization Society 
OLeoe ibe 
Ownership in Europe and Especially 


of England—*Progress 


in the British Possessions.” 
Mr. Oliver T. Erickson, Member 
City Council, Seattle—“The Public 


Ownership Movement in Seattle 
and Washington.” 
Mr. George Wright, Commis- 


sioner Toronto Transportation Com- 


mission—‘The Municipal Street Car. 
System of Poronto? 

Hon. William J. Hosey, Mayor of 
Fort Wayne, Ind.—‘“‘Our $1,500,000 
Municipal Light and Power Plant.” 

Mr Ralph? Criswelly Represent 
ing (City “Council ot osvAngeles == 
“The Aqueduct and Power Bureaus, 
Boulder Canon Project and Harbor 
Development of Los Angeles.” 

Mr. F. J. Malley, Business Mana- 
ger, Winnipeg—"The 
Eiydro Hiccttic. system. 


Winnipeg 


Mr, Carl Dy ‘Thompsons secretary 
Public» > Ownership= . Weagte sno: 
America—“The Work of the Public 
Ownership League and Progress of 
Public Ownership in United States 
and *Canada-durine; thes last two 
Wieance 


The Public Ownership League is 
a non-partisan organization and 
co-ordination of forces working in 
the interests of the wealth we own 
roads and 
bridges, the postal service, libraries, 
parks andi 1erestc,..waten 


in. .common—schools, 


works, 
electric light and power plants and 
similar public utilities. 


the 
nation already own such enterprises 
the League endeavors to promote 
their successful administration and 
operation. 


Wherever cities, states or 


And where experience 
and reason have led the people to 
undertake the public ownership of 
one or the other of their basic pub- 
lic utilities the League is ready to 
help. 

Its +membership is open Gta 
state 
Mayors, 


municipalities, legislatures, 


Governors, Commissions, 


Commissioners and City Managers. 
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All progressive people, civic, com- 
mercial, labor and farm organiza- 
tions and popular groups of all kinds 
that are interested in a conservative 


ands CoOlnstructive 


solution of our 


great public utility problems are 
fivaved Wand sureed tO, -atrerc :cend 
representatives and take part in its 
conferences. 


on FF — Kn —v 


Niagara Falls New Station and 
Office Building 


URING the month of March 
the Hydro-Electric Com- 
mission of Niagara Falls 


their 
buitdine at “the “corner ‘of, Victoria 
Pmenicrand south Street. 

ae and 
modern .in every respect, being con- 
structed throughout of reinforced 
concrete, and faced with No. 1 Mil- 
ton Rug Buff Brick, and Bedford 


moved into new 


building is fireproof 


Gray Stone, the ground line dimen- 
LOGEDy. - 0Omteet: 
stories high, with a full-story base- 
Uieraremirect.of 
thes buildings acne 7 Vi borten sot 
Falls, 
tractors being The Robertson Con- 


sions being two 


ment underneath. 


Niagara the building con- 
Struction and. Hineinecwine Co..01 
Niagara Falls. 

Wes statron ender the DuUlladiio: is 
approximately 67 ft. by 44 ft., a fire 


Seciton of. Show. Room 
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Manager's Office 


wall extending up from the ground 
to the roof between the office and 
station. The engineering and instal- 
lation of all the electrical equipment 
was handled by the Hydro-Electric 
Power Commission of Ontario. 

The 2-12,000 volt incoming lines 
enter the building through roof 
bushings, each line being equipped 
with choke-coils, General Electric 
Co. Oxide Film lightning arresters, 
disconnects and Westinghouse G. A. 
3 oil circuit breakers and overload 
relays. From the oil circurt break- 
ers each line feeds a 12,000 volt bus 
through disconnects, and from this 
bus the present 3 banks of step- 
down transformers are served. All 
the 12,000 volt equipment is located 
on the top floor, with provision for 


another line and future transformer 
breakers. 

The step-down transformers are 
located in the transformer room on 
the south side of the control-room 
onthe main floor, ebhist reeimeic 
equipped with a track and a 25 ton 
transformer truck, walso “anlomton 
Morris chain hoist. The present 
transformer installation consists of 
2-1500 kv-a.,13200/2300 Volt BZo2 
O.1.W.C. Crocker-Wheeler 
three phase transformers, and one 
bank of 3-884 kv-a. 12000 /2200 volt 
Zo-cycle' O:.W-C. single: phase 
Crocker-Wheeler transformers. The 
oil connections of all the transform- 
ers are connected through valves to 


cycle 


a common header and a 2000 gallon 


oil tank in the basement. This oil 
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tank 1s also equipped with a rotary 
handsspimp, so. that. otl) can” be 
pumped to either of the two floors. 
The water piping is also connected 
to a common header, and is so ar- 
ranged that water can be used from 
either the city mains or from their 
own cooling pond, located at the 
rear of the lot, by means of a Rees 
Roturbo pump direct connected to 
a Westinghouse 7%4 h.p. 3 
motor. 


phase 


is located on 
the main floor, and is approximately 
27 ft. by 67 ft., and is the standard 
Hydro construction for 2300 volt, 
remote control, with both main and 
VOlize. Dises..- All 
breakers on outgoing three phase 
eicctitceare tne General Electric Co, 
K32 Type, 600 ampere, 15000 volt. 


The control-room 


emergency 2300 


At the present time there are 3-three 
phase power circuits, and 4-three 
phase commercial lighting circuits, 
and 5 series street lighting circuits 
feeding out of the station, with pro- 
vision for three more power and two 
more commercial lighting circuits. 

mil 2500" volt ftecderss leavesthe 
station underground, and come up 
to the overhead lines at four differ- 
ent points, thus eliminating conges- 
tion. 


Kach feeder is protected with 
overload relays, and the power and 
lighting feeders each have their own 
graphic recording watt-meter, these 
together with the kilowatt hour 
meters on the station service and 
the street lighting feeder, make it 
very convenient for analyzing the 
load conditions. 


High Tension Switch Room 
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Control Room 


The main offices and show-room 
are located on the main floor, the 
at the 
Victoria Avenue and South Street, 


entrance being corner of 
thus giving a large window on each 
Each 
of these windows is equipped with 
two-75 ampere 110/220 volt polarity 
flush receptacles for the demonstra- 


street for display purposes. 


tion of ranges, etc. 


slate 
floored with Terramo, and the vesti- 
tile. 
counter and cashier’s cage are made 


ofhces and show-room are 


bule with lin. hexagon The 


of No. 1 red oak, finished dull. 


On the secondefloor directly over 
the main offices, are the board-room, 
meter-rooa, record and*draughting 

% ae. gis : 
ladies’ and gentlemen’s 


PO OTS ss clue 


washrooms. All departments in the 


building are equipped with an inter- 


fiers 


system. 


~ 


communicating telephone 
The lighting fixtures throughout the 
offices are semi-indirect, and were 
supplied by the Tallman Brass and 


Metal Co. of Hamilton. 


All things considered the new 
Hydro Building is one pwhich the 
citizens of Niagara Falls can point 
tO with “pride, and in nomonly ae 
credit to the Commission, but indi- 
vidually to every one wha worked 
upon it, and to all the firms whose 
products are used in the construc- 
tion and equipment. 

The members of the Hydro-Elec- 
tric Commission of Niagara Falls 
for the present year are Mescne 
R. J. Unsworth, Chairman; A. Zim- 
merman and C. R. Newman, Mayor; 
the officials 


Messrs. J]. EK. Teckoe, Managereamn 


chief executive are 


Bayliss, Secretary-treasurer. 
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Some Notes on the History of the 
Hydro Lamp 


WING to the attacks that 
are occasionally made upon 
our 1500 hour Hydro lamp 
and the resulting neces- 


sity of justifying its existence, it 
seems desirable at this 
review the lamp activities of the 
Commission and to trace the de- 
velopment of the Hydro lamp out- 
the 
efficiencies to produce a normal life 
of 1500 hours. 

During the year 1912 when it was 
proposed to handle lamps in large 
quantities for resale to the Com- 
mission’s Municipalities an extended 
series of tests was conducted on all 
the available makes of lamps both 
of domestic and foreign manufac- 
ture and from the results a selec- 
tion was made and contracts were 
placed with the Phillips Glow Lamp 
Woreeliolland, During the winter 
of 1912. and 1913 lamp shipments 
began to reach the Commission’s 
stores for distribution. 

At the time’ of the first contract 
the efficiencies were the same as 
were employed in America to pro- 
duce 1000 hours. About one year 
after this, lamp manufacture: was 
efficiencies in 


time to 


lining reasons for adopting 


improved and _ the 
America were increased so as keep 
the life at 1000 hours. The Hydro 
lamps were not increased in effici- 
ency and it was found that the life 
went up to 1500 hours and the aver- 
age life was soon well above 1500 


hours. 

dnicsmloneer hiesocaves suchsuim- 
versal satisfaction among the users 
that; it became the standard life of 
Hydro lamps. 

As the war progressed the condi- 
tions caused by it made the main- 
tenance of standard quality in 
general almost an impossibility and 
with the added difficulty of importa- 
tion duewto highwmatesei pefame 
the Commission to 
from 


NECessaiywlOr 
secure lamps 
source to satisfy the demand, 

soon after the’ cessation: of war 
conditions were becoming 
normal the lamp question 
reopened and the Commission was 
requested to re-establish the Hydro 
lamp on its pre-war basis. At this 
time there was a general feeling of 
dissatisfaction regarding the quali- 
ties of the lamps then on the market. 
The question of whether the lamps 
were to be rated for 1000 or 1500 
hours life was very carefully con- 
sidered. Technically this is a mat- 
ter of adjusting the initial efficien- 


any possible 


when 
was 


Clee: 

Since a change of initial efficiency 
involves so many inter-related fac- 
tors the problem of choosing the best 
cihioien¢ye 1s) tather icomplicated. 
Stated briefly it is influenced by the 
relative costs of lamps and power. 
A high efficiency produces shorter 
life and greater light-output for a 
given watts rating than a low effi- 
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ciency. Consequently where power 
costs are low as on the Commission’s 
systems it may be economical to 
sacrifice some of the efficiency of 
light production in order to secure 
long life and thus reduce the lamp 
renewal costs. On the other hand 
where power costs are high it is 
important to secure as much light as 
possible for the power consumed, 
within reasonable limits. The essen- 
tial “lactors, “to "be sconsideredaam 
determining the cost of producing 
light, that is the cost per candle- 
power-hour or the cost per lumen- 
hour, are the lamp cost, the rate per 
kw.-h., the lamp life; .the average 
efficiency during life and the aver- 
ape, =csp. on lunenserdunine sie: 
Information was obtained upon the 
cost of operating lamps over a wide 
range of initial efficiencies and rates 
for power. 


Since over such an extended sys- 
tem as served by the Commission 
a diirerencemiy Grates tO see 
expected and no one lamp design 
can be expected to prove the most 
economical in all situations, the 
problem becomes one of selecting 
the best compromise. From a care- 
ful consideration of all phases of the 
situation the Commission’s engineers 
finally decided upon a rated life of 
1500 hours for multiple lamps as 
best suited to the requirements of 
the Hydro Systems. 


it is well known among those 
acquainted with the lamp industry 
that lamps of the lowest quality 
can be made to burn as long as 
desired provided the initial efficiency 
is, sufficiently low. The real test of 


quality is long life at high efficiency. 
The market is flooded with lamps 
for which claims of long life are 
made. Many tests have been made 
at the laboratory that show these 
lamps very low in initial efficiency 
and when the results are corrected 
to Hydro efficiencies the life tests 
results in lives very much lower than 
required by Hydro specifications. 

The value of maintaining an in- 
spection and testing service in 
respect to incandescent lamps is 
indicated by the large number of 
users of large quantities of lamps 
in America that have all their lamp 
purchases subject to inspection and 
test: These include” sovernment. 
industrial, railroad ‘and public ser- 
vice agencies. 

It<has been sound economicaian] 
spend money for this testing ser- 
vice when fairly large quantities are 
used. To the great majority o1 
lamp users, ther costsor 
testing would outweigh its value 
and as a consequence they must take 
such lamps as they can secure, 
whether or not they are fully up to 
their standards. 


however, 


The Commission through its lamp 
purchasing policy is very favorably 
equipped for rendering this valuable 
service to all its clients whether the 
purchasers are large or small. They 
are thus assured of getting lamps 
of the best quality. 


An inspector stationed at the fac- 
tory has direct observation of all 
lamps manufactured for the Com- 
mission and makes systematic tests 
of each batch of lamps to determine 


whether or not they are satisfactor- 
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ily rated and conform to the require- 
ments of the specifications in other 
respects. Samples of each batch 
that proves satisfactory at the fac- 
tory are sent to the laboratory for 
the final and most important test, 
Taealtre test. 


Finally, confidence in the quality 
of a lamp is not inspired so much by 
the results of a few tests made occa- 


sionally but by the factories’ ability 
to consistently turn a product of 
uniformly high quality. By the 
method of close inspection of the 
lamps at all stages of manufacture 
by our resident inspector and the 
continuous flow of life tests and by 
the favorable reports from the final 
lamp users justined, in 
believing that the Hydro lamp is of 
the highest quality. 


we feel 


o——n¥} in n——a 


Why Hydro Utilities Should Advertise 


N a great many Hydro utility 
commissions the underlying 
reason why the executives have 
not.been, ‘sold’. on. the-idea..of 
the value of advertising is because 
their training, experience and habit- 
ual viewpoint not brought 
advertising clearly above their hor- 
ivethey: elimpsed its 
meaning at all, it has generally been 
that it deals with intangibles to a 


have 


zon. have 


greater or less degree—and intangi- 
bles are something that technical 
engineers, lawyers and unimagina- 
tive operatives and managers have 
had little sympathy with or under- 
standing of. 

But, once these executtvecahave 
been “shown” what advertising has 
done and can 
honest and thorough test, a great 


do, when given an 


majority of them give it the recog- 


Effective Window Display, Windsor Hydro Shop 
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nition its importance deserves. 

Hydro utilities should advertise 
because: 

1. We have a two-hundred million 
dollar investment to protect. 

2. We do $15,000,000 
business a year, and because intelli- 
gent advertising will stimulate it to 


worth of 


greater growth. 

3. We mre iar ii inesrear yor evers 
other modern business in advertis- 
ing. 

4. We need the greater good-will 
of our 380,000 customers. 

5, Our business comes into more 
intimate daily contact with more 
people than any other line of busi- 
ness in the world. 


6. Our business, which is so essen- 
tial to the comfort and well-being 
of the people is highly technical, 
and the public does not understand 
it. 

7. Our problems are the problems 
Giatie people, aud pwemncedutied Gt 
sympathetic understanding and sup- 
port. . 

8. The people will be fair when 
they do understand all the facts, and 
systematic advertising is the most 
effective way to tell our story and 
give the people the facts. 


9. Our exclusive business is sales- 
manship in its broadest application, 
and every form of salesmanship 
needs the fifty-fifty push and punch 
of advertising. 

10, The selling of public service— 
essential and indispensable public 
service, if you please—is known, by 
expemence and test, to.respond as 
rapidly and in as great a measure 
to judicious advertising as the sell- 


ing of any legitimate merchandis- 
able commodity. 

11. Many of our companies sell 
securities just exactly as investment 
houses do, and where would invest- 
ment houses be 1f they didn’t adver- 
Lice. 

12. Many of our companies sell 
merchandise exactly as department 
stores and specialty shops do—insti- 
tutions whose advertising appropria- 
tions average irom 2° to /vor more 
per cent)-of their: grossseachavean, 

13. The demand for any worthy 
product—service, security or com- 


can be created and stimu- 
lated by means of advertising. 

14. The greater the demand for 
any “product; the less will’ be the 
ratio of production cost, with pro- 
portionately 
operation. 

15. It as the ‘specihc functions.of 
advertising to 


modity 


greater economy of 


create. constmer 


demand and consumer preference. 


16. Truthful, sincere, interesting 
and believable advertising is a 
recognized asset in modern business. 

17. Advertising will bring the full 


benefits of the merit of our product. 


18. Advertising is the most inex- 
power  that- ous 
industry or any industry can buy 
to-day. 

Io; Sitie=oreat strike” 
following the world war proved that 
more and better advertising meant 
more and better business and more 
and better good-will. 


pensive motive 


ebiyers: 


20. The place of advertising in 


the present economic system is 


thoroughly well-established. 


21. Business exists, in the last 
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analysis, in the minds of its cus- 
tomers. 

22. While you supply the 
actual needs of the public without 
advertising, the actual needs are but 
aeiraction of the demand that can 


may 


De tcreated, Vande advertising is a 
PuMcewemover sy i. “creating “this 
demand. 


23. Public utility commissions in 
many places have recognized adver- 
tising as a legitimate operating 
expense, both in the creation of good 
will and in business 
thereby the 
widespread popular criticism that 
advertising by public utilities is a 
needless extravagance. 

24. A public utility that advertises 
consistently finds it easier to finance 
its requirements than one which does 
not advertise. Bankers generally 
look upon a good advertiser as a 
and prospective 
borrowers are frequently asked 
“What is your advertising appro- 
priation?” 


building, 


nullifying somewhat 


good borrower, 


25. Experience shows that public 
utilities which have adopted definite 
advertising programmes ona budget 
basis have never abandoned this 
policy, but, on the other hand, have 
shown a tendency to expand their 
advertising appropriations year by 
vyeak: 

26, Advertising, 


will increase the turnover for utili- 
ties just as it does in other lines of 


properly used, 


business. 

Wits ist for, becauises “is by 110 
means complete. It could probably 
be elaborated to twice the number 
some of 


given, and even among 


those set down there is some over- 
lapping, yet the main thought is to 
show public utility companies that 
they have an abundant reason for 
giving advertising a fair trial and 
little, if any, reason for not doing so. 

\WVilenwiits iss cOncidered mtnate sa 
mighty industry with a combined 
capitalization of more than $200,- 
000,000, with a yearly gross business 
exceeding $15,000,000, deals in inti- 
mate daily contract relations with 
an aggregate of more than 300,000 
customers, the importance of adver- 
tising to this industry need not be 
further emphasized. 

Based on a.2 per cent. minimum 
Hydro 
Utilities should be spending around 
$300,000 a 


Instead of the 2 per cent. minimum, 


of annual gross business 


year for advertising. 
the utilities are trailing along with 
an average of less than one-fifth of 
one per, Cent, “ hive’ years aoc. -the 
amount was probably less than half 
what it 1s now. 


. —n EF — Fun 
Billing for Service When Un- 
able to Read Meter 


BY W.R. CATTON 


Manager, Brantford Hydro-Electric 
System 


In a provincial wide organization 
Hydro-Electric 
Commission of Ontario with its hun- 


such as the Power 
dreds of local systems, there is every 
reason why only the best and most 
economical methods of management 
should be in general use. Ever’ so 
often, at some point in the system, 
somebody will invent some new ap- 
paratus or adopt some new phase of 
management which will help to reduce 


expenses and increase efficiency and 
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which might also prove of equal bene- 
fit at other points on the line. 

In Brantford, one meter reader 
covers the 5000 residences once 
every two months. In a large num- 
ber of instances, particularly in 
summer time he has been unable 
to gain access to premises owing 
to the absence of the tenants. This 
meant another and sometimes two 
visits to obtain these readings. It 
also meant delay in billing and ex- 
tra expense for ‘extra help: 

In dealing with the situation the 
management discussed first the 
postcard system with the dial illus- 
tration but chose instead the fol- 
lowing notice: 

The Kilowatt Hours shown 
on this account were esti- 
mated from past readings, 
because our meter reader did 
not get in to read your meter. 
lie yous (haven been fover- 
charged, the correction will 
be accurately made at next 
reading. This method saves a 
large 4 months’ account. 
BRANTFORD Hypro-ELEcCTRIC 
SYSTEM. 

After trying out for several months 

this method of billing where no 


meter reading had _ been secured 


the Brantford officials are satisfied ~ 


that it has proved very satistac- 
tory in every respect. Customers 
have fallen in line with the idea 
and a great. deal of delay and ex- 
pense has been avoided. 

—s Lf ome ff —s 
Association of Municipal 
Electrical Utilities 
Minutes of meeting of Executive 
Committee held on October 


Shien 923. 


The meeting was called to order 
at the office of the Hydro Electric 
Power Commission at 2 p.m., the 
Vice-President, Mr. J. E. B. Phelps 


acting as Chairman. 


Other members of the Executive 
Committee present were: M. J. Mc- 
Henry,.)J.. J. seleeg; “W.. Ee pRkeesom 
j.cR, Mcléinden,. Vaso. #iiciit ye 
G. J). Mickler-and®s- oR ea; Clemeni 

This meeting was for the purpose 
of arranging for the winter con- 
vention of the Association, to be 
held in Toronto, and also to transact 
any other business waiting for its 
consideration. 


Au letter drom wr Pe eae. 
Manager, The Public Utilities Com- 
mission, St. Catharines, in reference 
to the handicaps that the Province 
of Ontario labors under in securing 
new industries in competition with 
the Province of Quebec was con- 
sidered. 


It was moved by Mr. V. S. Mc- 
Intyre, and.seconded, by -Nir.s)aale 
Heeg: 

That Mr. Yates’ letter be referred 
to the Ontario Municipal Electrical 


Association consideration.— 
Carried: 


Referring to.a letter“firony our 
Wills Maclachlan, suggesting that 
this Association consider the pro- 
position of with the 
Canadian Electric Railway Associa- 
tion and the Canadian Electrical 
Association in holding its summer 
convention at the same time and 
the same place as those Associations, 
and entering into joint sessions with 
them the following resolution was 
presented: 


for 


joining in 


THEMBOLLE TIN 
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Moved by Mr. M. J. McHenry and 
seconded by Mr. J. R. McLinden. 


That the matter of holding con- 
ventions concurrently with those of 
the Canadian Railway Association 
and the Canadian Electrical Associa- 
tion as outlined in Mr. Maclachlan’s 
letter be brought before this Asso- 
ciation at its January convention, 
with the recommendation that it 
would not be advisable to hold a 
joint convention with those Associa- 
tions.—Carried. 


Awlettem trom y Nie S; A. (Saylor 
was read. In this letter Mr. Saylor 
expressed his regrets at being 
unable to attend the meeting of the 
Executive and enclosed a report 
from the ‘committee +on Accident 
Prevention and Health Promotion, 
and also copy of a letter from Mr. 
M. M. Inglis, Manager, Public Utili- 
ties Commission, Port Arthur. 


Miednelis wlettersreterred, to the 
provision of the Public Utilities Act 
that arrears for electric service shall 
become a lien on the property so 
supplied. He expressed the opinion 
iMidemionmr nes experience in Port 
Arthur, the provision should go fur- 
ther and stipulate just what type 
of lien the Utility has for arrears of 
Service: 


It wasemoved by Mr. J.-J. Heer 
and seconded by Mr. V.S. McIntyre: 


iinteroessoectetany, write, Mr: 
Inglis advising him to take the ques- 
tion up with his own solicitor to 
obtain an interpretation of the 
Public Utilities Act.—Carried. 

iemneport.ot the Committee: on 
Accident Prevention and Health 


Promotion, reiterated recommenda- 
tions made by it at the beginning of 
the year as follows: 

a. That a set of working rules in 
hand book form, 4% in. x 7 in. be 
preparedsby the HE Cy Engineer 
ing Staff to be sold to the Utilities 
at cost (estimated approximately 
$4.00 each). 


b. That the Association member- 
ship be circularized advocating the 
securing of the services of the local 
Medical Officer of Health in giving 
at. stated © periodssushort talks “on 
health promotion. 

c. That for the Winter Conven- 
tion there be secured the services of 
some prominent local health officer 
to give a paper on Health Promotion 
to be followed by a practical demon- 
stration of First Aid to the Injured, 
put on by some competent First Aid 
Team,, preferably smenibersmor: ot. 
John’s Ambulance Association. 

Regarding the book of working 
rules, “the Secretary reported that 
informed that these were 
being prepared and would probably 
be ready for distribution by the 
end of next winter. No action was 
taken on Section “b” of Mr. Saylor’s 
report, while Section “c” was refer- 
red to the Papers Committee to be 
considered along with its report. 


he was 


Plans for the Winter Convention 
of the Association were next con- 
sidered. 


It was moved by Mr. M. J. Mc- 
Henry and seconded by Mr. J. J. 
Eleeae 

That the next convention of the 
Association be held on January 24, 


25 and 26, 1924.—Carried. 


340 


THE BULLE LEN 


TUTTTTTVUDUUTTTUUTUTTTTTD DEA TTTTAURUTTRRN UNO TRANDNUAATVONUNNTRRRDONMANNNNONNUNDNOUOSRRONUUUNNDNOUMUUUDIUUNUIDOURUOMINNDOMUITONDOMORIOONUUIDIOOUUMIOIDO TOOTS DMR R OULU 


It was moved by Mr. W. E. Reesor 
and seconded by Mr. M. J. Mc- 
Plenry: 

That the Secretary be instructed 
to investigate the accommodation 
at the Carls Rite Hotel, and if found 
not sufficient to arrange with the 
King Edward Hotel.—Carried. 

itwasmnoved by Mire Mos|2 iWvice 
Henry and seconded by Mr. W. E. 
Reesor: 

That Mrev ao. Mclnty cerarcange 


the convention 


for a speaker gon 
dinner.—Carried. 
After discussing various sugges- 
tions for papers to be presented at 
the convention, it was moved by Mr. 


M. J. McHenry and seconded by Mr. 
adie skecte 


That the following papers be pre- 


sented: 

1 jElectricsW eldine. 

2. Voltage Regulation. 

Se leciricn venti oe 
and that during the second day a 
round table conference of the Utility 
Appliance palesmen be heldj to be 
conducted by Mr. Mickler.—Carried. 

Mr..McHenry was instructed to 

arrange for the papers. 


Mr. J. J. Heeg reported on behalf 
of the Regulations and Standards 
Committee that the revision of the 
Commission’s Rules and Regulations 
for Inside Electrical 
was nearing completion and would 
be referred to the Committee at an 


Installations 


early date. 


The meeting then considered sug- 
gestions brought up by the Merch- 
andising Committee, and it was 
moved by Mr. M. J. McHenry and 
seconded by Mr. V. S. McIntyre: 


Resolved that the Hydro Electric 
Power Commission of Ontario is to 
be encouraged in the production of 
the Hydro’ Lamp, and “than 
executive go on record as recom- 
mending that the Hydro Shops push 
thesaley of iydro -amperromuie 
utmost, and that they co-operate 
with the Hydro Electric Power Com- 
mission in case of dissatisfaction so 
as to eliminate troubles and defects 
with the ultimate object of keeping 
up the standard of the lamps to that 


ane) 


this 


desired by all municipalities 


hour lamp.—Carried. 


The meeting adjourned at 5 p.m. 


A.M. E. U. 


Winter Convention 
At Toronto, January, 24th, 25th and 26th, 1924 
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Hamilton Transformer Station 


“py N 1921, the growing load condi- 
tions in the City of Hamilton in- 
dicated that the transformer capa- 


city at our Dundas Transformer 
Station from which the City of Ham- 
ilton was supplied through four 13,200 
volt overhead circuits, to their Dun- 
durn Sub-Station located in the west 
section of the city, would soon be 
entirely inadequate to handle this load. 
After a careful study of the local con- 
ditions, it was decided to build a new 
WO000) volt station at Hamilton in 


preference {0 incfeasing ‘the ‘trans- 


former capacity of Dundas ‘Trans- 
former Station. 
This being the first 110,000 volt 


Transformer Station required by the 
the successful 
outdoor high voltage 
switching equipment on systems sub- 
jected to similar severe climatic con- 


Commission since 


operation of 


ditions encountered on our systems, 
the relative merits of the installation 
of outdoor and indoor equipment were 
carefully investigated both from the 
economic and operating standpoints 
with the result that it was decided to 
install 110,000 volt switching equip- 


ment and power transformers out- 
doors and the 13,200 volt switching 
equipment indoors, the building  re- 
quired being also utilized to house the 
switchboard and auxiliary equipment. 


BOGATION. 


This transformer station is located 
on the south side of the Beach Road 
bordering on the easterly limits of 
the city of Hamilton. Its location was 
determined partly by the gradual shift- 
ing of the load centre to the north- 
eastern part of the city and partly by 
the fact that power was to be sup- 
plied to same from the two new 
110,000 volt circuits from Queenston 
Station passing 
Beach. 


across Burlington 


SCOPE. 


In designing the station, provision 
was made for three 110,000 volt line 
circuits, five banks of three 5,000 kv-a. 
single phase transformers, and fifteen 
outgoing 13,200 volt feeders with all 
necessary station service equipment. 
Space has been provided for a dupli- 
cate set of 13,200 volt bus bars and a 


duplicate set of outgoing feeder equip- 
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110 KV INCOMING LINES 


110 KV BUS 


3-5000 KV-A a 
TRANS. 
JIE 


38-75 KV-A 
SERVICE TRANS. 


3-5000 KV-A 
TRANS. 


JIE 


13.2 KV BUS : 


¢ 


13.2 KV OUTGOING FEEDERS 


13.2 KV OUTGOING FEEDERS 


Wiring Diagram 


The first instal- 
lation consists of two incoming 110,- 
OOO volt circuits, two banks of 5,000 
transformers, one 13,200 volt 
bus, and four outgoing 13,200 volt 
feeders as shown on the wiring dia- 


ment for each feeder. 
Kv=a. 
gram with the station service equip- 
ment. 


HicH VoLtTaAGE LINES 


The two incoming 110,000 volt lines 
are each equipped with a three pole 


automatic oil circuit breaker and dis- 
connecting switches and a three phase 
oxide film lightning arrester. The oil 
rugged design 
with ample rupturing capacity for cut- 


breakers are of very 


-ting these lines out of service under 


short circuit or grounding conditions. 
The lines are protected with reverse 
power and low current ground relays 
operated from bushing type current 
transformers mounted in the oil 
breakers which cut out of service only 
the line which is in trouble. The bus 
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General View from the South 


disconnecting switches are of swivel 
type and mounted on the top of the 
steel structure. They are arranged for 
gang operation and controlled by lever 
from the ground. 


‘TRANSFORMERS. 


The two present banks of trans- 
formers consist of 5,000 kv-a. 25 
cycle, single phase, 63500/13200 volts, 
oil insulated self cooled units with 
self-draining water coils. These trans- 
formers are protected on both high 
and low tension sides with automatic 
oil circuit breakers of proper ruptur- 
ing capacity. The relay protection on 
these transformer banks consists of 
both overload and differential protec- 
tion, the inverse definite time over- 


load relays cutting only the high ten- 
sion breaker out of service and the 
instantaneous differential relays cut- 
ting both high and low tension oil 
breakers: .out) 017 set vicewm=ri ye 
66,000 volt air insulated outdoor type 
current transformers mounted on the 
steel structure above the power trans- 
formers are used for operating both 
the overload and differential relays. 


Low VOLTAGE EQUIPMENT. 


The four 1352007 “Volt 
feeders are equipped with similar 
breakers to the power transformers 


outgoing 


but of lower continuous current carry- 
ing capacity. These breakers are at 
present protected by inverse definite 
time overload relays but provision has 


General View from the South East 
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General View from the North West, showing Control Room 
Section of Building 


been made for installing balance type 
relays on same later. The feeders are 
now taken out of the station under- 
ground to a pole structure on the west 
side of the station and connected to 
the overhead lines on this structure, 
each line being protected with choke 
coils and a three phase oxide film ar- 
testers Uhepl3 Z00.voltcenvice ecder 
is also taken out underground to a 
bank of three 75. ky-a. ,13,200/575 
volt outdoor transformers supplying 
power for station lighting and for oil 
and water pumps and an_ air 

pressor and battery charging set. 


COlis 


BUILDING 


The present building has. sufficient 
space to house the 13,200 volt busses 
and switching equipment for. two 
transformer banks, six outgoing and 
one service feeder, and one bus-tie oil 
breaker. It consists of two storeys and 
basement and is designed so that it 
can be extended to the north as ad- 
ditional transformer banks are in- 
stalled. The building is of brick and 
steel construction with concrete foun- 


dations, floors and roof. 

The second floor, with very low 
ceiling, is used as a 13,200 volt bus 
room, the busses running horizontally 
on insulators mounted directly on the 
floor. The bus disconnecting switches 
are of inverted type and the floor is 
slotted to allow the operation of the 
switches from the main floor below. 
The 13,200 volt switch structures and 
the control room are located on the 
main floor. The 13,200 volt equipment 
on the main floor is entirely enclosed, 
the switch 
structures and a false ceiling being 


doors being placed on 


erected under the leads running from 
the switch structures to the busses on 
the floor ‘The- doors, on “the 
switch structures are arranged to open 


above. 


in groups of three so that no mistake 
can be made in opening the wrong 
compartment. 

The control room contains the two 
main switchboards, control and relay, 
and the 550 volt ‘service: board. “The 
indicating meters and the controllers 
for thesyor breakers are 
mounted on the control switchboard 


circuit 
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and the relays and _ the 
meters on the relay switchboard. The 
550 volt service board consists of two 
1/4 in. sheet 1ron panels on which are 
mounted the 550 volt fused service 
switches in metal safety boxes. 


recording 


Oi Circuit BREAKER CONTROL. 


The oil breakers are all electrically 
operated with 110 volt direct current 
closing and tripping coils and each 
breaker is equipped with its own mag- 
net switch. Iwo trip-free relays are 
also installed, one for the 110,000 volt 
ollmprcakers and the other for::the 
13,200 volt breakers, so that when an 
oil breaker is automatically cut out of 
service, it cannot be closed until the 
operator operates the re-set switch 
closing the trip free relay contacts. 
(ite werelay “therefore. prevents the 
“pumping” action of the oil breaker 
held in 


closed position during trouble. 


by the controller being the 


Power supply (110 volt direct cur- 
rent) for operating the oil breakers is 
obtained from a 60 cell 120 ampere 
hour battery erected in a special room 
in the basement. A motor generator 
set, and complete charging equipment 
is provided for charging the battery. 


WATER CooLING AND O1L HANDLING 
EQUIPMENT. 


The transformers are cooled by a 
water circulating system consisting of 
a cooling pond, two electrically-driven 
water-pumps, and the necessary piping 
for same. The cooling pond and pump 
house are located in 
about 100 yards the trans- 
formers and the water 1s pumped to a 
header located on the east wall of the 
basement from where it is distributed 


a depression 
from 


to the transformers whence it drains 
by gravity to the cooling pond. Valves 


are:placed’in the transformer teed 


5000 kv-a. Transformer and Service Transformer Installation 
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73200 volt Switch Structure, showing 
13200 volt Disconnecting Switch and 
Current Transformer Installations 


pipes in the basement so that the water 
can be cut off any transformer and 
included for 
draining the feed pipes when not in 


drain valves are also 


service to prevent freezing. The piping 
above ground at the transformers is 
well lagged and encased in housings 
to prevent freezing in the winter sea- 
son. Water is obtained from the Ham- 
ilton city service but no direct con- 
nection 1s made between the station 
circulating and city system, the pond 
being filled by running the city water 
into the drain pipe from the building. 

The oil system consists of two stor- 
age tanks (respectively for trans- 
former and switch oil), one electric- 
ally driven pump, one electrically 
driven oil filter press, and necessary 


piping connections to the power trans- 
formers and the 110,000 volt oil 
breakers. This equipment is installed 
in the basement and the arrangement 
of valves gives a very flexible opera- 
tion of same. A steel hopper with pipe 
connection to the oil storage tanks in 
the basement is located between two 
of the power transformers at _ the 
track runway for facilitating the hand- 
ling of new oil. An air system con- 
sisting of  electrically-driven com- 
pressor and storage tank is also located 
in the basement with piping to the 
power transformers for assisting in 
lowering and raising the oil in same 
and outlets in various parts of the 
station for cleaning purposes. The 
sanitary system consists of H.E.P.C. 
standard septic tank and filter bed. 


DESIGN AND CONSTRUCTION. 


The station was completely designed 
and installed by the Commission’s 
Electrical Engineering and Construc- 
tion Departments with the exception 
of the erection of the station building 
and the power transformers. 

The steel structure for the 110,000 
volt equipment was fabricated by the 
Canadian Bridge Company and the 
building was erected by contract by 
Pigott and Healey of Hamilton, On- 
tario. The main transformers were 
erected by the makers. 

The Canadian Westinghouse Com- 
pany supplied the 110,000 volt oil 
switches and the blades for the dis- 
connecting switches, the 5,000 
kv-a. transformers, the 13,200 volt oil 
switches and all the relays. The Ohio 
Brass Company supplied the insulators 
for the 110,000 volt disconnecting 
switches. The Canadian General Flec- 
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tric Company supplied the 110,000 
and 13,200 volt oxide film lightning 
arresters. The Ferranti Meter and 
Transformer Manufacturing Com- 
pany supplied the 13,200 volt indoor 
disconnecting switches and bus insu- 
lators. The Exide Batteries Limited of 
Canada supplied the storage battery 
and the Canadian Crocker Wheeler 
Company the battery charging motor- 
generator set. Weston Electric Com- 
pany indicating meters were used 
throughout on the switchboard which 


was made up in the Commission’s 
machine shop from slate supplied by 


Davis Slate and Manufacturing Com- 
pany. 


The oil pump was supplied by Dar- 
ling Brothers, the oil storage tanks by 
Toronto Iron Works, and the oil filter 
press by W. R. Perrins Limited, all 
of Toronto. The two electrically 
driven water pumps were furnished by 
the Northern Foundry Machine Com- 
pany of Sault St. Marie, Ontario, and 
the air compressor by the Storey 
Pump and Equipment Company, To- 
ronto. The transformer truck was 
supplied by the Herbert Morris Crane 
and Hoist Company of Niagara Falls, 
Ontario. 


Actual construction work commen- 
ced on this station in August 1922 
and the station was placed in tempor- 
ary service with one bank of power 
transformers and temporary 13,200 
volt outdoor switching equipment on 
October 8th, 1922. The second bank 
of power transformers was placed in 
service in December 1922 and the per- 
manent 13,200 volt switching equip- 
ment in June 1923. 


“T Serve” 


“T serve,” said Doctor Sawbones, 
“T’m ready day and night to mend 
your bones and salve your wounds 
and help your failing sight. I’m 
there and over, always; ’m Johnny- 
on-the-Spot; you bust your slats, 
them, calli fomune.. fix.ems on. ‘the 
dot.” That day young Billy Flash- 
past got out his racing car; said he, 
“T’ll show these villagers how slow 
Fle. Wivettetpstie 
Average so fast you couldn’t see; he 
ended down on Curtis street just 
half-way up a tree. They phoned 
for old “Doc” Sawbones to sew his 
busted skin, to splice his slats and 
mend his neck, but old “Doc” wasn’t 
im” Dhey tried: tue, club athe: inks 
the park; they couldn’t finds him 


they really are.” 


there; he was off on his “vacation” 
filling up on mountain air. 

“T serve,” said the Electric Spark 
—“T’m ready day and night, I push 
and pull for every need andsill the 
world with Light; at every moment 
of the year I’m at your instant call, 
just snap my switch and watch me 
leap to serve you one and all.” Ten 
million people heard the Spark and 
vowed to test his claim; they said, 
Mou Static like 


bragging sounds quite lame; we'll 


‘Sawbones’; your 
bet that when we need you most, 
like “Sawbones’ you'll be gone; you 
wax a thread with oily talk to string 


US-SUGKeEScon.4h) itey Sat “apy tale 
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ten thousand nights and worked 
with right good will; they pressed 
the the three 


switches in the mill and every time 


buttons in home, 


they called the Spark he answered 
in a flash and turned the wheels or 


flooded Light with brilhancy and 
dash, wi he ‘Wdewbters staced. ahis 
wondrous work then solemnly 


decreed) that) Spark ‘was -alijne 
claimed to be—he filled the world’s 
rede ced. slat puemcer Ort iimds ma 
jist. reward. tor <service, streneth 
and nerve this Motto should be his 
alone—the simple words—“I Serve.” 

—The Synchronizer. 


u— 1 ¥ 1 PF a— 


The Ontario Hydro Tennis 
Finals 


The Ontario Hydro Tennis Finals 
were played on Saturday afternoon, 
October 6th. 

The feature of the afternoon was 
the men’s singles when Roe and 
Vogan battled for the Silver Cup 
donated by Sir Adam Beck. Vogan 
has a natural backhand which 
enables him to return the ball with 
speed and placement down the side 
lines and to the corners in a manner 
most bewildering to his opponent. 
Roe’s strong point is the overhead 
volley, his smashes from the centre 
of the court being most cleverly exe- 
cuted. Vogan’s steadiness, however, 
told in the long run and although 
nearly every game went to deuce, 
he finally won out, the score being 
GabAg yey oe | 


Another 


CT 


eood was the 
Ladies’ Singles in which Miss Brown 


opposed Miss Burton. 


game 


Previous to 


this match Miss Brown had played 
three strenuous sets in the mixed 
doubles. Miss Brown played well, 
her returns from the base line being 
extremely good, but Miss Burton’s 
strong service and chop stroke 
enabled her to win, the score being 
6—4, 6—4. 

In the ladies’ doubles Miss Wil- 
liamson and Miss Coughlin defeated 
Miss Mabel Evans and Miss Mar- 
garet Evans in the straight sets— 
6—3, 6—2, while Black and Vogan 
easily disposed of Lumgair and 
Pyburn in the men’s doubles by the 
score of 6—2, 6—3. 

In the mixed doubles Miss Gray- 
sonvand Lumgair defeated® Miss 
Brown and Moffat after three hard 
fought sets 4—6, 6—3, 8—6. 

The prizes were presented by Mr. 
W. W. Pope. The following gentle- 
men acted as_ referees—Messtrs. 
Lang, Maddock, Merrill and Simp- 


SOMME 


Mr. E. B. Merrill in action 


TEE gee. OL Bab iv, 
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-Fypro News ITEMS 


Central Ontario System 


Temporary service 1s being supplied 
to Warkworth, from Dam No. 8 con- 
struction station over the private tele- 
phone circuit, pending the completion 
of the Transformer Station. 


x x xk 

(Conttactss 10m rural ‘secvice’ | have 
been signed by petitioners in the 
Township of Darlington. A rural 


power district has been approved and 
construction will be started this sea- 
son. 


ye ee: 
A rural power district has been de- 
fined and contracts are being signed 


for rural service in the Township of 
Murray. 
k x ** 

Estimates are being prepared for 
the change of the local distribution sy- 
stem in Belleville from 2400 volts 
delta to 4160 volts “Y”’. 

ho a on 

The lines 
of Bowmanville are being reconstruc- 
ted to provide for increased load. 


in the business district 


x x x 

Satisfactory progress is being made 
on the new municipal sub-station at 
Peterboro. The transformers are on 
the ground and the building wilt be 
completed by about November Ist. 


if # x 


Niagara System 


Work has recently been commenced 
in connection with the installation of 
twelve miles of underground cable in 
the Lynden Rural Power District. The 
greater part of the work in connection 
with laying this cable is being taken 
care of by the farmers to be served 
from this line. 

The Commission have over one- 
hundred miles of cable now in opera- 
tion in rural power districts, and it is 
Service, and? =the 
operators handle it quite as easily as 


giving excellent 
overhead lines. 
a 


The fifth generator at Queenston 
Plant was put into operation several 
weeks ago, and it is expected that the 
sixth unit will be available during the 
latter, part: or <December: 

‘ * Xx 

The new 110,000 volt line from 
Queenston to Allanburg was put into 
Sitio Mi Ves ua 
Seesahee ahare 
Queenston Plant to tie in with the 
Niagara System. 

36 ey OK 


operation recently. 


second double from 


Work will shortly be commenced 
in connection with the construction of 
a 4000 volt line from Hagersville to 
Jarvis, and a distribution system in 
the Municipality of Jarvis. 


*K Kk * 
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The Niagara Falls Hydro-Electric 
System is arranging for an additional 
debenture issue of $50,000 to take 
Cate’ Ol Extensions pro. Gane = pysceta: 
Since hydro power was introduced in 
1916, the number of customers has 
been doubled, the power load has been 
tripled, and the average kilowatt hour 
cost to consumers has been reduced to 
less than one-half previous rates. 


** *K *K 


Power was first supplied to the 
Village of Stouffville on September 
28th. 


* * * 


Ottawa System 


The Ottawa and Hull Power Com- 
pany from which the Commission 
secures. ats ssupply for the City. of 
Ottawa, has been purchased by Mon- 
treal capital, and additional generating 
capacity will be developed at once. 
The Company proposes to develop 
about sixty miles above Ottawa on the 
Ottawa River. 


ake me okie Bok 


Rideau System 


The recent fire in Almonte caused 
considerable damage, but Mr. Black 
the Secretary of the Local Commis- 
sion, informs us that owing to the 
splendid efforts of the fire fighters, no 
serious damage was done to the elec- 
tric light plants. In the last issue of 
the Bulletin we published the report 
that these plants had been damaged 
and we are happy to learn that this is 
not the case. 

a ae 

The recent rate reductions in 

Kemptville and Lanark, have been 


much appreciated, and in Kemptville 
the Commission has received several 
inquiries for additional power. 


ki ne 
Surveys and investigations have 
been made by the Commission re. an 
additional development on the Missis- 
sippi River for the Rideau System. 


> 2k K 
St. Lawrence System 


The Municipality of Finch was re- 
cently furnished with revised estimates 
on supplying Municipality with power, 
and the matter has been taken up by 
the Council, in order to determine tlie 
feasibility of economically serving the 
Municipality. 


K *K * 


Kenyon Township recently signed 
a contract with the Commission for 
supply of power, permitting the Com- 
mission to serve customers in the 
Apple Hill Rural Power District. fs 
this district a start has been made to 
serve rural customers and it is ex- 
pected that additional services will be 
made shortly. 


2K * * 


The Municipality of Alexandria 
proposes to serve a Wood-working 
Industry which is establishing a plant 
three miles below the Municipality at 
C.P.R. station at Green Valley. Rates 
and details in connection with the 
manner of supplying the customer, 
have been furnished and_ contract 
drafted for the signatures of the 
parties concerned. The load will pro- 
bably exceed 50 h.p. and the contract 
is for a term of ten years. 


* K XK 
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List of Electrical Material, Devices and Fittings 


_ Approved by The Hydro- Electric Power Commission 
of Ontario in September 1923. 


Appliances 


THe Mis-Can-apA Mrc. Co., 
Limitep, 8-12 Chamberlain Avenue, 
Oitawa, Ont. 


we ivisgs-Gan-Ada.. Vactitum Cleaner, 


SAFETY ELECTRICAL APPLIANCES 


Limitep, 294 Brunswick Avenue, 
“eOrOontO: 
“Defender” Flat Iron. 


THE CANADIAN ELEctTric FLoor 
WAXER AND PoLISHER COMPANY, 
Pimirep, 22 Mark St. Toronto. 


“The Sun” Floor Waxer and Pol- 
isher, Model K, Model D. 


* * OK 


ikme ste OGERS.. O/ 31 Witt Sty 
Detroit, Mich... 


Ice Cream Brick Machine. 


* CK OK 


- THe LANCASHIRE DyNAMO AND 
Moror Co. oF CANnaDA Limitep, 45 
Niagara St., Toronto. 


15 kv—a. 550 volts, 25 and 60 
cycle Electric Welding Machine. 


* KC 


Hoover SucTION SWEEPER Co. OF 
CanapDA, Hamilton, Ont. 


‘Vacuum Cleaner, “Model 541” 


replaces “Special Model 105.” 


* OK OK 


Toronto Lock MANUFACTURING 


Go.4 Patterson Place. (orornto, 


Electric Mantel Grate, Cat. Nos. 
2) On ee 


*ELECTRAHOT  APPULANCES, INC: 
301-307 Fifth Ave. South, Muinne- 
apolis, Minn. 

*Electtranot. Percolatore 1102120 


VOltSsu DOU watts: 


“Electrahot” Soldering Iron, 110- 
120 volts, 100 watts. 


“Perfecurl” Curling Iron, 17 watts, 
110 volts. 


*K OK OX 


*Betts & Betts CorpPoraTION, 511 
West 42nd ot. New -YoresN.y: 


Air-cooled Transformers, 60 
cycles primary 110 volts, secondary 


Govoltss = Mim. 


*MEADowsS Merc, Co.. THE, Bloom- 
ington, Ill. 


Washing Machines, Models Grey- 
hound and Meadow Lark. 
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Fittings 
Ture Frnptay ELectricaAL PorRcE- 
LAIN Co., Findlay, Ohio. 
“EF? Porcelain Bushings and 
Tubes, Knobs and single, two and 
three-wire Cleats. 


CANADIAN GENERAL EEECTRIC 
Company, Limirep, 224 Wallace 


Ave., Foronto. 


Medium Base Sockets, C.G.E. 174, 
CCE 176,, Ga. S93 A GE oO oy 


Medium Base Receptacles, G.E. 
Pio ae OlO Ae Gabe MOUGPURIG is 
615A; G.E. 616A and GE, 617A. 


* ok *K 
*VWVHEELER REFLECTOR Co., 156 
Pearl St., Boston, Mass. 


Medium Base Receptacles, “W.R. 
Gov?) porcelain shelly Keviess, Gat. 


No. 1275: 


“x 
% 
* 


Switches and Cutouts 


*KIRKMAN ENGINEERING CORPORA- 
TION, 484 Broome St., New . York, 
INGY? 

KEY O-600 aimperes.)250" volts, 
O-600 amperes, 600 volvs Cartridge 


Enclosed Fuses—Non-Renewable. 


isd.” 9230 “amneres: 12h volts 
Plug Fuses. 


*These devices are under the 
Underwriters’ Laboratories re-ex- 
amination or label service. 


ote) il ‘ 
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TRUE ECONOMY 


True economy is a combination of 
Hydro Lamps in homes and 
factories of Hydro users 
and Low Hydro Rates. 


Hydro Lamps are designed by Hydro Engineers to 
produce the proper life and efficiency to suit the low 
rates in force on all Hydro Systems. 


Hydro Engineers inspect all Hydro Lamps at the 
Factory, to insure uniformity of quality and life- 
giving properties. The Hydro Laboratories are 
improving the quality of the Hydro Lamp by 
careful and scientific research. 


Hydro Lamps are made exclusively for the Hydro 
Electric Power Commission, for sale through the 
Hydro Shops. They are built to give 50% more life 
than is usually realized and the prices are no higher. 


Do not be misled into believing that when you buy 
Lamps Cheap you are getting Cheap Lamps. 


Hydro Lamps are the cheapest in the long run. 


Look for this label 
on the 


| vil = : 
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HYDRO 


Gas Filled Lamps 
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A City of Sixty Lights 


The Hydro Lamp, which is a sort 
of house organ for the Hydro Elec- 
tric Power Commission of Ontario, in 
its September issue has an article en- 
titled: The City of One Hundred 
Thousand Lights. The city referred to 
is the Canadian National Exhibition. 
The merry-go-round takes a thousand 
lights, the midway another thousand ; 


Subscription Price $2.00 
Per Year 


2,600 exhibitors require 20,000 lights ; 
the streets take 1,500, the Dufferin en- 
trance 7,600, the domes of the Gov- 
ernment and Horticultural buildings 
600 more, and the Slogan Tower calls 
for 2,200, while the big stage requires 
a like number. And so the tale of the 
lights is told. 


Let’s turn back the calendar of the 
years. On the writer’s desk lies a copy 
of a queer newspaper of date—Au- 
gust 26, 1882—why that’s forty-one 
years ago. The name of this paper 
is Canada First. The issue we have 
was printed with white ink on black 
paper, a stunt done out of honor to 
the Association for the Advancement 
of Science, which was in session in 
Montreal. 

So much for that. Down in the 
corner there is tucked this item :— 

Toronto has made arrangements 
to have 60 Electric lights on their 
Exhibition Grounds, during the 
five evenings the Fair continues. 

Placing The Hydro Lamp and 
Canada First side by side, one is for- 
ced to the conviction that Toronto’s 
fall fair is moving ahead. 


—The Welland Tribune and Tele- 
graph. 
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How Ontario Does It 


A New Kind of Business Partnership. 


By Judson King, Director, National Popular Government League, 
Washington, D.C. 


Extracts From Bulletin No. 88 


AST April I sent out a bulle- 
tin describing the results of 
Power System—“HYDRO” 
the giant Hydro-Electric 
for short—of the Province of Ontario, 
Canada, pointing out that it had 
achieved a higher degree of efficiency 
than any large scale electrical develop- 
ment. in. the “United estates. 


It got more attention than I anti- 
cipated. It was reprinted in many 
Americanand Canadian newspapers, 


Oimicial bulletins, -ete.;) “requests e.Lor 
copies came from capitalists, en- 
gineers, city officials, housewives, 


students, farmers and who not. The 
Secretary of a State League of Muni- 
cipalities recently asked to print it in 
his official bulletin as information 
city officials should know. 


Also a row developed. Letters 
came demanding. to know how it was 
done; others asked about profits—if 
any, some sarcastically wanted to 
know about how much taxes were 
levied to cover absolutely certain 
losses; still others said Niagara River 
of course is the explanation. 


A majority, however, who have dis- 
covered from past experience that 
these bulletins deal with dependable 
facts, expressed delight and asked, 
“Why can’t we have rates like the 
Ontario folks”, to which the answer 


Isreal crip eto, OU, 


I don’t know of any bulletin of ours 
in recent years that seemed to produce 
such a gasp of astonishment as that 
one. It seemed unbelievable that Mrs. 
Cullom, for example, could get electric 
house service in Ontario for $3.55 a 
month, which would cost $23.18 in 
Washington, D.C. I gasped myself 
when I first examined her electric 
bills. 


This Bulletin has been delayed be- 
cause I desired to utilize the Official 
Report of the Ontario Hydro System 
for 1922. It has arrived—a remark- 
able document of 688 pages. It shows 
that the amazing efficiency of the 
managers still continues. As business 
go-getters they are hummers. They 
have secured 70,000 new customers, 
increased the total revenue from 
$5,419,818 in 1921, to $7,893,979 in 
1922, with correspondingly large earn- 
ings to the owners, notwithstanding 
further reductions in rates. 


First let me give categorical an- 
swers to the chief questions put to 
me in letters. 

YES, the Ontario System is highly 
profitable to its owners as we 
shall presently see. 

NO, not a single man has paid a 
cent of taxes on account of this 
system. On the contrary, it has 
lowered taxes. 


NO, it was not set up by Socialists 
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or Radicals, but was started and 
put over by manufacturers, finan- 
ciers and business men. Such 
legislation as was necessary was 
passed by a Conservative Govern- 
ment with Sir James Whitney, 
Conservative Premier from 1905 
to 1914. 


NO, it was not inspired by senti- 
mentalism. It was a cold blooded 
business proposition, done for sel- 
fish reasons and cash in hand. 
Incidentally, it has benefited the 
farmers and the working people 
more than all the “uplift” chatter, 
conferences, investigations, aca- 
demic articles and pious hopes 
we have witnessed in the United 
States for a quarter of a century. 


NO, results obtained in Ontario are 
not due to Niagara River. The 
cost of generating a kilowatt of 
electricity in a modern power sta- 
tion driven by coal is 5 or 6 mills. 
By water power, 2 or 3 mills. 


With these prejudicial things out of 
the way we may now proceed, I hope 
with clear minds, to examine the 
financial structure and organization of 
a business institution which holds as 
great a challenge as did the introduc- 
tion of the modern Trust. 


Azsout THE PROVINCE OF ONTARIO. 


A glance at your Atlas will discover 
the settled area of Ontario to be about 
the size of New York State. It has a 
population of 3,000,000. Its chief 
cities are Toronto, the capital, 500,000 ; 
Hamilton 120,000; London 60,000. 
There are nine small cities ranging 
from 10,000 to 40,000. It is a good 
agricultural, fruit and dairy country 
and the leading manufacturing pro- 
vince of Canada. 


The first fact to note in connection 
with this story is that Ontario has no 
Coal. Much of it is imported from the 
United States and a tariff duty paid 
thereon. But it has Niagara Falls and 
many other smaller water power sites. 


Second, in 1900 its manufacturers, 
coal handicapped and in competition 
with the world, sought an advantage— 
the lowest cost motive power. They 
were ambitious and had _ individual 
initiative plus. 

Third, its municipalities, as all 


others everywhere, were burdened 
by an increasing tax rate. 


Fourth, its farmers were struggling 
against mortgages, high freight rates, 
the drift to the cities, the problem of 
farm labor in the fields and at the 


house, and other things American 
farmers know about. 
Put these things together, add 


horse sense and you have the elements 
of the force out of which came Hydro. 
Before its inception, Hydro-Electric 
plants at Niagara Falls, The Ontario 
Power Company, the Canadian Nia- 
gara Power Company and The Ham- 
ilton Cataract Power Company, were 
furnishing electric energy to the 
eastern end of the province, but the 
rates were high—S8 to 15 cents per 
kilowatt for light, etc., about the same 
as in the United States, including the 
State of New York to-day—and that 
did not help much. The interior cities 
had no help at all. 


How TuHey STARTED. 


In 1900 some manufacturers and 
city officials of south-western Ontario 
began thinking. Please note that. It is 
of supreme importance. They did 
original thinking, not re-thinking as 
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directed by their editor, banker or 
political boss. As they thought they 
gained courage. Quite as important. 
The first man to voice what they were 
thinking was Mr. E. W. B. Snider, of 
the little town of St. Jacobs, who, at 
the annual banquet of the Waterloo 
Board of Trade on-Feb. 11, 1902, in 
response to the toast “The Manufac- 
turing Interests”, said that the inland 
Boards of Trade and city officials 
should get together and “secure more 
industries of a diversified character’ 
for their towns. 


If any reader knows of any more 
sublime passion animating American 
business organizations than _ that, 
please write me at once. 


Strong individualist, Mr. Snider also 
wanted to help “young men to branch 
out for themselves”. And to induce 
all these worthy ends, he strongly ad- 
vocated the audience to “take up the 
question of bringing motive power 
from Niagara Falls into this district”. 
I quote from the Waterloo Chronicle- 
elesraphgoteieh. lj. 1002: 


First to act was’ E. B. Detweiler, 
Vice-President of the Berlin (now 
Kitchener) Board-of-Trade, who, in 
May, moved that a committee be ap- 
pointed to get busy. Replying to this, 
thes. President, «Mir Say |e a VValliains: 
said, as reported in the News Record: 


“Mr. Williams stated that he 
did not think the proposition 
would receive the support it de- 
served. Toronto had tried to se- 
sure just what was under consid- 
eration and they had been fired 
from the Legislature. Then the 
LDoronto: Street» Rathvay “had 
asked for it and got it. If the 


towns interested put up $5,000, 
for an expense fund, it would 
not be a drop in the bucket when 
they ran up against the lobbyists 
of such corporations as the To- 
ronto Street Railway and Elec- 
tric Light Companies. 


“Mr. Detweiler believed that 
figures could be secured to con- 
vince manufacturers that it is a 
good thing and that by the Muni- 
cipalities working together some- 
thing could be accomplished.” 


However, Detweiler and Snider 
were made a Committee and a month 
later that Board-of-Trade was holding 
special meetings and learning from a 
distinguished consulting Engineer, Mr. 
Charles ~E. Mitchell, simple, basic 
facts about the mysterious and compli- 
cated business of generating and trans- 
mitting hydro-electric energy. That 
took courage and patriotism on the 
part of Mitchell. It was not seemingly 
good business for the chief consulting 
engineer of the Ontario Power Com- 
pany to be imparting such secrets. 


Don’t get peeved at this recital of 
origins. It is of importance to know 
how things came to be. We are victims 
of an early training. A great indict- 
ment lies against our whole educa- 
tional system—that students are told 
practically nothing of the truth about 
the real genesis of institutions. Not 
one college graduate out of a hundred 
knows how to appraise a new idea, 
especially in economics and 
ment. They are trained to exercise no 
constructive imagination. They accept 
what 7s and are blinded to what might 
be. And as Talleyrand said, “History 
is a lie agreed to’. 


govern- 
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What these Ontario business men 
learned from the engineer, astonished, 
delighted and encouraged them. On 
Feb. 17, 1903, delegates from Trade 
Boards and officials from several 
cities, met at Kitchener and laid plans 
for action. Attending this meeting 
was an able, wealthy box manufac- 
turer of London, Mr. Adam Beck, 
Whomsaldne came (to leary He 
learned, caught fire with the idea, be- 
came its knight errant and in 1914 
was knighted by the King of England 
for distinguished public service in this 
field. 


It would appear that by this time 
these business were thinking 
about like this: 


men 


FIRST—Hydro-Electric power is 
needed to bring new industries 
to our towns, increase our own 
profits and lower taxes. 


SECOND—The 
companies won't 
power. 


Tie REEhORE—lLet usedor it; our- 
selves. 


existing power 
furnish us 


But said they, let us get more off1- 
cial facts about this electrical busi- 
ness, tell everybody. They don’t know 
much now. 


Stick a»pin here: These men were 
not soap-boxers or half baked ideal- 
ists in this world of realities and les. 
They used wisdom, started slowly and 
did not ask people to back up a scheme 
before those people were in possession 
of facts that could not be controverted. 
A concrete foundation of sound 
opinion was thus laid. 


A few days later, a large delegation 


from several Municipalities appeared 
in Toronto, laid their case before 
Premier Ross and he promised sup- 
port. 

They did not ask for Government 
Ownership. They did ask for a bill to 
enable the interested cities to inquire 
into the supply and distribution of 
electrical energy. The bill passed, the 
cities appointed a commission of four 
able business men and an electrical 
engineer. It went to work and in 1906 
made a comprehensive report of so- 
conclusive a character that it revolu- 
tionized the thinking of progressive 
Ontario business and public men and 
became the basis of the Act of 1906, 
passed by the Conservative Parliament 
under the leadership of the Conserva- 
tive Premier, Sir James Whitney. On 


this Act and subsequent additions, 
Hydro is founded. 
Three. years had ‘passed a eNew 


knowledge had come and the business 
men, manufacturers and public offi- 
cers of this experiment were now 
talking thus. 


The Niagara River is OUR River. 
Companies to which we _ have 
presented: the richtsto 1tilizera 
part. Of, OUT *Tiver are “making 
huge profits on inflated capital- 
izations, hence the high rates. 
Let us have a new deal, form 
a partnership of Municipalities 
and make some profits for our- 
selves out of our river. Competi- 
Hone Lissurecomimendediy by wall 
economists as a good thing. Be- 
sides, we have a sacred right to 
use our Own property when we 
don’t take theirs. 


Anyhow the Act of 1906 provided 
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for a voluntary partnership of muni- 
cipalities empowered to go into the 
electrical business. It was to function 
through a central commission which 
was granted sweeping powers and put 
on terms of equality with any other 
business concern. It was named “The 
Hydro-Electric Power Commission of 
the Province of Ontario’. Its first 
Chairman was Mr. Adam Beck, who 
has been Chairman ever since. An- 
other member was Mr. P. W. Ellis, 
Capitalist of Toronto, who is still in 
harness and now Chairman of the 
Toronto City Commission. 


THe PARTNERSHIP BEGINS BUSINESS. 


It was decided to go slow at first 
and let the plan demonstrate itself. 
So the Commission instead of building 
its own generating plant, bought power 
from existing companies. It proceeded 
with the construction of its own long 
distance high-power distribution wires. 


In 1910 fourteen cities had joined 
the partnership, each contracting with 
the Commission for its supply, the 
total being 26,000 horse-power. 


October 11, 1910, was a gala day 
in Kitchener, when the power was 
first turned on in the town where the 
idea first took fire. 8000 people, in- 
cluding many of Ontario’s 
men, were present. 


leading 


Several Americans were there who 
apparently went back home and _ for- 
got about it. Sir James Whitney, the 
Premier, in “pressing the button” did 
a graceful thing. He first placed Adam 
Beck’s finger on the key, placed his 
own over it and started in this town 
of 15,000, what is now the greatest 
electrical development in the world. 


And Adam Beck deserved the re- 
cognition. It was not the politicians but 
the business men and city officials led 
by Mr. Beck who had turned the 
trick. For eight solid years they had 
fought every conceivable kind of lie, 
false prophecy, underhand scheme 
and political and financial influence 
the existing interests could devise. 
They won because they had first edu- 
cated the people, and the newspaper 
bug-a-boos and solemn warnings of 
distinguished citizens were laughed at. 
To this day, these same business men 
have never allowed the politicians to 
touch the management of Hydro; just 
as the business men of the United 
States seldom permit the political 
bosses to impair the efficiency of their 
fire departments. Ponder that. 


Hydro was a success from the jump. 
By 1912, it was perceived that the 
Commission must prepare to furnish 
power in much larger blocks than the 
companies could possibly sell them. 
Profitable as their enterprise was, they 
saw opportunities to make it still more 
profitable. 


BusIness Is BUuSINESs. 


The same shrewd 
tinued. Business is 
said: 


thinking 
business. 


con- 
They 


The current accepted method of 
financing a power Utility Cor- 
poration is to get a water power 
site free, invest say $10,000,000 
actual cash in equipment, capi- 
talize the whole thing at say 
$30,000,000 and charge rates to 
pay dividends on that. 


At the end of 30 years, and so 
on forever, the $30,000,000 


“capitalization” still stands and 
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high rates continue, although the 
users have paid for the invest- 
ment several times over for the 
use of their own water. 


That’s fine business for those 
who own the corporation, but 
it’s not good business for those 
who own factories, stores, offices 
and homes and who pay taxes 
for city lighting and power. 
There are a few more of us than 
of them. 


Why not use our own river, in- 
vest $10,000,000 in equipment, 
pay it off in 30 years out of rates 
charged which will be high 
enough to include interest, de- 
preciation, operation and all the 
requirements of sound finance? 


We will then own the plant free 
of debt. 
Rates will drop as sinking fund 
installments are paid off and in- 
retestastops: Out of every .S10 
we now pay for juice, $8.50 goes 
to capital and $1.50 to operation. 
So they started to build the now 


famous Queenston-Chippawa plant to 
cost $10,000,000 and have a capacity 


of 100,000 horse-power. Then came 
the war. Canada began manufacturing 
war supplies. Coal was hard to get 
from the United States. Prices were 
enormous. The Canadian Government 
urged the Ontario Power Commission 
to rush their plant. No one knew how 
long the war would last. Ontario re- 
sponded. Plans were enlarged and the 
result was an electrical generating 
plant that will, when complete, fur- 
nish Ontario with 600,000 horse 
power. The three generators in use 
are taxed to their capacity and the 
rapidly increasing demand, both from 
home users and so many new factories 
locating in Ontario, indicates that even 
this great plant will not give energy 
enough by the time it 1s completed. 


But let us not forget that in addi- 
tion to Niagara, there are 13 smaller 
systems scattered over the province 
all owned by, and under the unified 
direction of Hydro. 


This little official table will give 
you an idea of the success of this new 
kind of business partnership which 
now has an actual investment of over 
two hundred million dollars. 


The Growth of Hydro Service. 


1910 750 horsepower 
1915 104,000 horsepower 
1921 305,000 horsepower 
1922 544,000 horsepower 


10 municipalities 


112 municipalities, 120,000 consumers 


18 townships 


234 municipalities, 265,000 consumers 


44 townships 


242 municipalities, 335,000 consumers 


74 townships 
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THe PARTNERSHIP PROVES PROFIT- 
ABLE. 


The new method of finance has 
proven highly profitable. The accoun- 
tants estimate that from 1910 to date, 
it has been worth at least $100,000,000 
to its owners. And they have a very 
handsome and agreeable method of 
distributing the dividends. ‘There are 
two ways in which this might have 
been done. 


First, they could have charged 
the householders, manufacturers, 
municipalities, etc., regular stan- 
dard prices which were the same 
in Ontario then as they are now 
ineties Wied otales = Ayr st0 
20 cents for house light; $25 to 
$80 per horse power for fac- 
tories; and after paying fixed 
charges,have distributed the sur- 
plus. If too high, they might 
have declared a stock dividend. 


Or, they could ascertain the cost 
of production, which of course 
includes sinking fund and in- 


terest «= chatves, 9) depreciation, 
operating expenses, etc.—and 


then charge 2-3-4-5-10 cents for 
house light (whatever the exact 
cost) Of Turnishine Iteiasseach 
locality proved to be)—$12 to 
$40 for factory power, collect 
that and permit the owners of 
the system to keep the’ profits 
in their pockets from the start. 


The latter rate is the one in use and 
proves quite popular. It is also eff1- 
cient and saves much book-keeping. 
Besides, about 
what one’s dividend is going to be— 
which is pleasing to human nature. 


one always knows 


And one does not have to wait for 
several years, as the patrons of the 
Potomac Electric Light and Power 
Company of Washington, D.C. are 
now doing, to ascertain whether a 
Court of Justice will permit some 
$4,300,000 of their money to be re- 
turned to them, which has. been col- 
lected in’ the form) ot excessive mates 
since 1917 in spite Of a sreduction 
from 10 to 8 cents a kw-hr, ordered 
by a Public Utilities Commission. 
Such six years delay are against hu- 
man nature in Ontario, so they have 
fixed things so they don’t have to pay 
the salaries of, or bother with, com- 
missions and courts in such matters. 


To get a concrete’ idéa “of what 
these profits are like, let us take some 
samples from the Official Report of 
1922, and other official sources. 


London had 13,993 domestic con- 
sumers. Average use per month—/4 
kw-hrs (and a large percent. of the 
housewives cook, wash, sweep and 
iron by electricity), average bill— 
$1.34. Prior to Hydro this bill would 
have been $6.91, so Mrs. Housewife’s 
monthly) dividend from Hydro was 
$5.57 or $66.84 for the year. 


Windsor, opposite Detroit, 250 
miles from Niagara, had 1472 com- 
mercial users last year. Average 
monthly consumption—217 kw-hrs, 
average bill $5.90 per month. Old 
time standard cost $17.36. Monthly 
dividend—$11.46, or $137.52 for the 
year. 


Toronto has 2659 power users, big 
and little. They used to pay around 
$60 per horsepower for shop and fac- 
tory use. Average rate last year was 
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$22.58. American manufacturers be- 
ing quick at figures can estimate pro- 


fits. 


In 1921, 212 municipalities, big and 
little, partners in Hydro, paid a total 
of $1,060,358 for street lighting and 
$654.531 for water pumping and 
other city power. Since former stan- 
dard prices to companies, or high coal 
rates for their individual plants made 
this service cost from two to five 
times as much, it is evident that the 
taxpayers of Ontario made a gain of 
at least $3,000,000 that year, and still 
mores. |922, 


In 1920 Buffalo taxpayers paid 
$584,779 for street lights; Toronto, 
about the same size, paid $335,370 
and had three times as many lights. 


Dloolisa., says someone, ~ [hese 
people had imvested nothing. Why 
Pikeov aprouts:<Oh. yes they had: 
They had invested their municipal 
credit. On that they borrowed money 
to build their equipment. They set up 
no fictitious capitalization. Each time 
Mr. Average Merchant of Windsor 
pays his monthly bill he knows that a 
part of the money goes to the sinking 
fund, a part to interest, to deprecia- 
tion, to operating expenses, etc., in 
standard business fashion to run the 
plant in which he is a partner—that 
all is cared for out of rates, nothing 
from taxes. He observes rates coming 
down as the bonds are paid off, not 
refunded—and year by year his in- 
vestment grows more profitable to 
him in the shape of cash in hand. Call 
it saving or dividend as you like. The 
Bank Balance is no respecter of tag 
words by which humans are so easily 
fooled. 


Had Windsor people not invested 
in Hydro, and still had let us say 
“The Windsor Power Company” ser- 
ving them, Mr. Merchant could have 
paid his lighting bill in this way. He 
could have bought $3000 of 7% com- 
pany bonds, paying him annually 
$210 profit, which would have just 
paid his bill of $208.32. He knows 
further that no taxes have been or 
will be levied to support Hydro, and 
further that none of the money he 
does pay for taxes will go to main- 
tain regulatory City or State Public 
Utility Commissions. 


Tue FINANCIAL STRUCTURE. 


It will be profitable here to con- 
sider briefly the basic principles upon 
which Hydro is operated. Those ex- 
pecting some complicated fiscal struc- 
ture will be surprised at its simplicity. 
[equoterirom page 191 of thes 1922 
Report of the Commission :— 


“The basic principle upon which 
the whole Hydro project is 
founded is set out in the con- 
tracts under which the muni- 
cipalities enter into the partner- 
ship of which the Commission 
ACtse ace thlctee al owmmratcs rat 
which power is supplied to the 
various municipalities vary with 
the amount of power used and 
the distance from the source of 
supply. The entire capital cost 
of the various power develop- 
ments and transmission systems 
are pro-rated annually to the 
connected municipalities accord- 
ing to the relative use made of 
the lines and equipment. Each 
municipality is required to as- 
sume responsibility for just that 
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portion of capital employed in 
delivering electrical energy to it, 
together with such expenses as 
are incident to that particular 
portion of the investment. Muni- 
cipalities are not charged with 
expenses connected with equip- 
ment or plant from which they 
derive no benefit or are in no 
way interested. The entire an- 
nual expense of operation, main- 
tenance, administration, interest 
and sinking fund and full de- 
preciation are paid out of re- 
venue collected from the muni- 
cipalities, through the medium of 
thirteen power bills rendered by 
thes. 4s Commission each yeat. 
Powers bills sare; ‘readered at 
an interim estimated rate each 
month during the year and a 
thirteenth bill—or credit memor- 
andum as the case may be—is 
rendered at the end of the year, 
when the Commission’s books 
are closed and the actual cost 
determined. There is no burden 
on the taxpayers or on non-users 
and no avenue through which 
losses, should they occur, could 
be absorbed: Yexcepts by vandiréct 
charge to the contracting muni- 
cipalities for power supplied. It 
should be noted that the sinking 
fund on the debentures is treated 
expense, and 
that, therefore, the municipali- 
ties are not only paying the in- 
terest on the investment, but are 
also paying off the principle by 
means of a sinking fund and, 


as an operating 


in addition, are providing for 
the perpetuity of the system 
through an adequate deprecia- 


tion fund”’. 


Another basic principle laid down 
from the beginning by the business 
men who started this enterprise and 
vehemently believed in, and enforced 
by the Commission, is that there shall 
be no “politics” in its administration. 
There has been none. It is too vital a 
factor in the life of Ontario for the 
people to permit it. In fact, a moving 
cause of the overturn in the late elec- 
tion was the suspicion among the 
people that the former administration 
was desirous of bringing Hydro 
within the political sphere. 


It would be a pleasure to speak of 
the efficient corps) ofsengineero me ce- 
cutive officers, accountants and ex- 
perts of all kinds with whom I imet 
while up there, and to try and give 
my skeptical American friends a hint 
of the energy, intelligence and passion 
for service which animates these men. 
But that would take a whole bulletin 
in itself. Never in Europe or America 
have I seen a finer example of loyal 
team play in any kind of an institu- 
tion. 


No ConFISCATION. 


No electrical company . has ever 
been arbitrarily forced out of busi- 
ness by Hydro. Property rights have 
been strictly held “sacred”. The law 
of competition has also been held 
sacred—and permitted to actually 
work. This is what happened; there are 
a few large private plants still opera- 
ting, the rest have sold out to Hydro. 
The Ontario Power Company is now 
owned by the municipalities. The 
small individual plants over the pro- 
vince had hard work competing with 
tlhe modern Giant Power method of 
doing things. The chief cause how- 
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ever has been that as soon as a con- 
cern with inflated capitalization had 
to compete with Hydro which carried 
no “water”, the jig was up, it quit the 
field and sold to Hydro. 


Two systems of finance have been 
in conflict in Ontario, as to this utility, 
for some fifteen years. As a captain of 
industry, Sir Adam Beck must rank 
with John D. Rockefeller. John D. 
Gee tea wine American» [Prtst.. soir 
Adam the Municipal Partnership. 
John D. has the biggest oil concern 
in the world; Sir Adam the greatest 
electrical enterprise. Both saw the 
necessity of doing things on a large 
scale. Both unified production and 
distribution, eliminated waste and 
brought down the unit cost. Both have 
made huge profits. John D.’s profits 
are in the hands of himself and a few 
hundred stockholders. Sir Adam’s 
profits are in the pockets of the thou- 
sands who have patronized Hydro. 
John D. is always scheming to keep 
oil up; Sir Adam is always fighting 
to bring electricity down. John !).’s 
system corrupts government; Sir 
Adam’s works just the other way. 

The people of Ontario have learned 
what to do with a natural resource. 
They have a. Water Power Policy. 
You may as well ask them to invite 
Kaiser Bill to rule over them as to 
suggest that they turn their water 
power over to an old fashioned cor- 
poration to “develop”. They have 
conservation plus, confidence in them- 
selves, long range vision—and would 
scorn asking even a Henry Ford to 
lead them into the Promised Land. 
Not being civic children they know 
how to get there themselves—and 
have money, fertilizer, light and power 
to begin operations when they arrive. 


Is Ir FINANCIALLY SOUND? 


“All very fine,’ remarks some level 
headed Business Men. “But these 
Hydro rates look suspiciously low. Is 
it financially sound? Will it blow up? 
Whatsis thesstory |ot the Baladce 
pliecty | 


Well the Annual Reports of the 
Commission for several years past 
have told everything down to the 
minutest details about finance, engi- 
neering and construction. The report 
of 1922 makes a volume of 688 pages, 
of which 335 pages deal with “Finan- 
cial Statments”’, from the status of the 
sinking fund down to the cost per 
kw-hr. in the remotest farm district. 
Uhesesaccounts ares kept by. ae olan 
dard System and are checked up an- 
nually by Special State auditors. Their 
accuracy cannot be seriously  ques- 
tioned and no reports on the continent 
are more searchingly examined by 
hostile critics everywhere. 


For this brief bulletin the following 
must suffice :— 


As to the wholesale end; the gross 
income to the Commission from the 
municipalities for 1922 was $7,983,- 
979; the gross cost of generating and 
distributing it was $8,049,799. Now 
note! “As is its custom, the Commis- 
sion at the beginning of the year de- 
termined a schedule of rates to cover 
the: estimated cost’ -of ‘service. towall 
Municipalities. viter) "meeting 2 Al) 
Obligations in accordance with Section 
23 of the Power Commission Act, 
che expenditures: sand =teseryes ex 
ceeded the revenue by $155,819 or 
1.97 percent. This 13th. amount was 
billed to the municipalities so that the 
Commission’s balance sheet with the 
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municipalities shows neither profit 
nor loss.” 

That is, at the beginning of the year 
the engineers and accountants of the 
Commission made an estimate—the 
best guess they could as to what the 
cost for the year would be and fixed an 
ad-interim rate. They came within 
1.97 per cent. of it on an $8,000,000 
business. Under it this time. Had it 
been 1.97 per cent. over the cost the 
Commission would be sending checks 
to the municipalities to refund what 
they had overpaid during the year. 

The report states:—“Of the 214 
municipalities included in this report, 
a total of 24 failed to meet their actual 
cost of operation without regard to 
depreciation. A total of 42, including 
the above, failed to provide full theo- 
retical depreciation in addition to all 
operating and maintenance expenses, 
but their relative unimportance ts clear- 
ly disclosed by an examination of the 
reports. These 42 municipalities in- 
dicate a total theoretical loss of 
$135,004.40, while the 172 remaining 
municipalities piled up a surplus of 
$830,341.70, thus leaving a net sur- 
plus from all Hydro municipalities of 
$695,337.30 during the year’. (P.294 
of the Report). The ratio of net debt 
to total assets for all cities was 65.6 
per cent. for 1922 as against 80 per 
cent. i POLS: 

To recount, so that this will be per- 
fectly clear—The experts of 42 muni- 
cipalities under guessed the local rate 
necessary, so in 1923 the rates will be 
slightly increased to make up for the 


2¢ per kilowatt hour 
3¢ 9) 9) 9 
4¢ 9 9 9) 
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deficit. The experts of 172 munici- 
palities over guessed the necessary 
rate, so in 1923 the: rates: /will spe 
lowered in these cities and the surplus 
thus redistributed to the consumers. 
A close study shows that the 42 show- 
ing a temporary deficit were small 
places and most of them have but 
recently joined Hydro. Keep in mind 
all the time that the principle is to 
furnish energy at cost and leave in 
the pockets of the consumers the pro- 
fits of the system as would accrue if 
the system charged standard prices as 
prevailed in Ontario prior to Hydro, 
as prevail to-day in Montreal and 
most other Canadian cities and as are 
charged and allowed by City and 
State Public Utility Commissions in 
the United States. Hydro is sound 
as a rock. 

SOME INTERESTING HicH LiGurts. 

The ;rates are. fixed: so sthatethe 
bonds will be paid in 30 years. How- 
ever, I find that even with the low 
rates charged some have not chosen 
to go as low as they could and 18 
municipalities have piled up surpluses 
to equal their capital obligations and 
are-now “out of -debt”. The report 
predicts that 32 others will reach that 
happy state in 1923, so that practically 
we may say that fifty partner cities 
are now in the “out of debt’ class. 

The lowest cost to consumers in 
1922 was in St. Catharines—1.3 cents 
per kw-hr. 

In Bulletin No. 83 I noted the do- 
mestic rates paid in large cities. Let 
us bring this up to date. 


In 1921 In 1922 
9 cities 13 cities 
I edna VAS 
os Caos 2 a 
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iiererisea reat increase ims tie use 
of all sorts of domestic appliances by 
electricity. The electric ranges are be- 
ing installed at the rate of 1,000 per 
month. 


PiOCALEY YAS. Om bAxXEGe: 


Taxes are lowered because muni- 
cipal lighting and power costs less 
under the new system, but private cor- 
porations pay taxes; does Hydro pay 
_ taxes? The Commission pays the Pro- 
wiMcemrot tae.ise of the waters. lhe 
local Commissions pay no taxes. How 
much then do the cities lose? I had 
tiateneured out. Ifaun: 1921" Hydroun 
Toronto paid taxes like a_ private 
utility it would have added 43.7 cents 
to the yearly expense of each domes- 
tic user and $1.53 for each commercial 
user. But since the average domestic 
consumer saves $35.67 and each com- 
mieteiquetser ploo.99 every. year, as 
against the price they would have had 
to pay the old private company for 
the same service, you can understand 
‘why I never heard anything about 
“TAXES” while I was in Ontario. 
Solicitude about this item of taxes is 
all on this side of the international 
boundary line, especially on the part 
of such acute minds as William S. 
Murray, noted engineering expert em- 
ployed by the National Electric Light 
Association, to give an angelically 
unbiased account of Ontario and his 


alarm over taxes brings tears only to. 


the eyes of such civic morons as are 
mentally capable of holding but one 
idea at a time and are hence unable 
to check up on Murray. 


According to Mr. Murray, Ontario 
lost in 1920, $762,120 on account of 
Hydro’s not paying taxes enough. 
But since the electric consumers of 


the Province saved, as an extremely 
modest estimate, at least $10,000,000, 
it would appear that Mr. Murray’s 
conception of sound finance is that 
people pay, say $13 unnecessary rates 
to a Utility Corporation in order to 
have the grand opportunity of once a 
year standing on the steps of the City 
Hall and watching the Corporation’s 
office boy pass by with $1.00 for de- 


DOs emma (cm © llye mr) LEAST Va amas 
Ae Se a STS! 
iy tecard) them Murray sereport, 


whether dealing with the technical or 
economic aspect of Hydro, as a tra- 
vesty upon the engineering profession, 
an insult to the American people and 
an outrage upon the Province of On- 
tario. Furthermore, it is the most 
illuminating bit of evidence as to the 
real character and purpose of the Na- 
tional Electric Light Association with 
which that distinguished body of 
devotees ot pure Science: phase yet 
favored us. 


Wuat Moopy Reports. 


When an investor, bank president 
or credit man wants to know the finan- 
cial standing of any utility corpora- 
tion on this continent, he consults 
“Moody’s Manual”. Next to his hope 
of Heaven a utility director desires to 
see his concern rated “Aaa” by John 
Moody. In rating bonds, John has no 
more sentiment than a chemical test 
tube or a Japanese earthquake. Hence 
the universal confidence in his Manuel. 

dutch to pages! O22e01 ther current 
Moody and you will find Ontario 
Hydro bonds all rated Aaa. Go back 
to the key where symbols are explained 
and you will read, “Bonds carrying 
Aaa rating meet the highest tests in 
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asset values, earning power and sta- 
bility...and fall under the general 
classification as the highest grade”. 


WHat ALL ONTARIO THINKS. 


Ontario has confidence in Hydro. 
How do I know? [ll tell you. Back 
in 1908 to 1910 the people of 29 muni- 
cipalities installed Hydro by an aver- 
age vote of 3 to 1.4. Thatwas when 
things were starting and these hard 
headed, conservative people went slow 


and wanted to be shown. By 1912 the 
municipalities were voting for Hydro 
at the rate of 6 to 1. Since then it has 
been installed at an average vote of 
14 to 1; and mn many places by-a 
unanimous vote. And let us remember 
that bankers and manufacturers and 
business men as well as poor people 
have votes. 

Here you have all of Ontario’s an- 


swer to the world as to how it regards 
HY DRO. 


1 LF — KF — 


The Eyes of the Store 


AVE you ever done any 
window shopping? If you 
haven’t you are probably 
not married, because no 

married man ever got downtown 

that he wasn’t compelled to make 
the rounds. Some one has called 
window shopping cheap amusement ; 

MouUrcan Deu our litemisisn fia. nue 

it doesn’t cost you anything but time 

while you are window shopping, but 
the next day when the shops are 
open is another story. Friend wife 
invariably spots something she 
wants or believes she needs, and 
you can place a bet that she never 


forgets in which store window she 
sees it. The store window has been 
the Waterloo of many, a bank 
account. 

Window shopping is a lesson in 
the value of good displays, and their 
effect -onm , prospective 
Have you ever watched other peo- 
ple window shop? Just try it some: 
time. Listen to their> remarks. 
Notice the stores where they care- 
fully study the displays, and the 
ones which get only a _ passing 
glance, sufficient to show the shop- 
per that they are uninteresting. 

The remark has often been made 


customers. 
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that the show windows are “the eyes 
Ofitne, store.: sl contendsthat they 
are the whole face of the store, and 
a wonderfully expressive face at 
that. From the show windows it is 
possible to secure a good character 
analysis of the proprietors—their 
business policies, integrity and pro- 
gressiveness are expressed every 
day in their show windows. If you 
had never been in a Hive and-Jen 
Cent Store, a casual glance would 
show you that you would not expect 
to buy an expensive article in the 
store. The show windows portray 
the character of the business, and 
show you that only small articles 
are handled there. Following the 
same line of reasoning, you would 
not enter a handsome jewelry shop 
to purchase a ten cent piece of imita~ 
tion jewelry; the windows tell you 
that your quest would be out of 
place there. When you go to buy 
something you invariably look in 
the store window before entering. 
Why? To make sure you are going 
to the right store, and possibly to 
see if the goods you want are dis- 
played. The windows instantly tell 
you if you are going to the right 
store; if you want tooth paste and 
the window in which you look con- 
tains hardware, you of course do not 
enter the. store; its . character 4s 
apparent without question. 


Wihesword character «has, Iefind, 
ten different definitions. As used 
above it would mean “appearance or 
outward trait viewed as a token of 
real nature, origin; or the like.” 
However, in this sense the character 
of the store could be determined 


without windows, by means of a 
sign stating the business. Let us go 
further; we find that ‘character’ 
also means “quality, position, rank 
or capacity; status.” And this is the 
character that can be portrayed only 
in the display window; no sign 
would suffice. 


But the facility with which the 
passerby can read the character of 
the store through its show windows 
may be either an asset or a liability. 
We have all had the experience of 
observing a man, possibly in a train 
or a public place, who impressed us 
so favorably that we at once wanted 
to make his acquaintance, to know 
him. An attractive appearance, 
which is “surface character” instilled 
this feeling. You may be fortunate 
enough to meet the person who 
thus impresses you; you talk to him 
and find that your first reaction was 
well founded; he is successful in 
business, has many friends, and is 
an all round “100% man.” Of course, 
there is always the possibility that 
you were disappointed when you 
met him: that.his character was all 
“surface” with nothing behind it; 
but I have found that this is the 
exception, rather than the rule. 


In contrast to the person who 
almost invariably impresses people 
favorably, you probably have a 
speaking acquaintance with the man 
who never creates any desire to 
know him better. Undoubtedly he 
is careless in his dress, wears soiled 
linen, shaves but twice a week and 
is generally unattractive in his 
aspect. What, then, is: your sur- 
prise, when on the first occasion you 
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have to really talk to him, you find 
that his personality and character 
are wonderful, and that he is a man 
well worth talking to! You discover 
that he is just fairly successful in 
business, and has a few friends. You 
wonder why. It is his unfortunate 
appearance,.6r suriaceicharacter,. 
which repulses rather than attracts. 
His friends appreciate him, but they 
became his friends through chance. 
Every day he loses opportunities to 
“sell” himself, because his “show 
window” is not a true index to his 
character sand » his .customersaare 
not coming in.” 

How true is this where the win- 
dows of a store are concerned! The 
store itself may be above reproach, 
but if its true character is not shown 
in its display windows, people will 
pass by without any desire to 
investigate, to learn its real worth. 
It will make friends, but slowly, 
and will find it an uphill road to suc- 
cess. Good show windows, 
lighted and properly trimmed, will 
establish the store’s position and 
fan ane tne community. “leone 
realize that the window displays 
reflect the business policies, integ- 
rity and progressiveness of the con- 
cern. ! 


well 
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Many Big Lighting Campaigns 
Are Now Under Way 


The Society for Electrical Develop- 
ment, Inc., general. offices, 522 Fifth 
Ave., Néw York, N.Y., reports an 
ever-growing interest in the subject 


of Residence Lighting and Store 


Lighting campaigns in which it has 
been very active. 

From data on hand it is estimated 
that in over 100 large and small com- 
munities, individual concerns or co- 
operative organizations are starting 
educational, sales, and advertising 
“drives” to fully inform the public of 
the tremendous benefits of Better 
Lighting in home, office and _ store. 
The latest returns available from New 
York, Philadelphia, and other cities 
are highly encouraging to those pilot- 
ing this very important work. 

Thess. EDS stands readva toseure 
the industry in the promotion of light- 
ing activities and wishes to bring to 
the notice of all lighting men the very 
complete advertising and _ sales 
terial prepared and available for both 
residence and store lighting activities. 

While it is not possible to go into 
full details regarding this effective 
material which is being used in scores 
of lighting campaigns at the present 
moment, the following brief outline 
will give some idea of the service the 
>. HD can render on this phaseror 
development work: 


mMma- 


Ive (a) Resipence LIGHTING: 


A 96-page monograph, com- 
prising an analysis of the mar- 
ket possibilities of Better Re- 
sidence Lighting; methods of 
“surveying” local possibilities ; 
forms for use by individual 
and co-operative organiza- 
tions; lecture courses; adver- 
tising copy, cuts, layouts, etc. 


(b) INTERIOR SUNSHINE: 

A 12-page consumer booklet 
for use by local companies in 
creating a demand for better 
residence lighting. 
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(c) Happier Homes: 


A very delightful brochure 
on the proper luminaires for 
tice Iaome, -Beatitls ae his 
booklet has been called a happy 
presentation of the better fix- 
ture idea to better homes. 


(a) Store LIGHTING: 

A 96-page monograph  giv- 
ing the results of the sales 
building possibilities of better 


light in show windows and 
store interior, the business 
Cioveawilee-acctue tO. cen 


tral stations and other related 
branches of the industry en- 
gaging in the development of 


this lucrative business;  effec- 
tive advertising and _ sales 
helps, etc. 


(b) Buirpinc SToreE PRoFIT 
WitH Licur: 

A booklet for distribution to 
store managers—summing up 
the benefits to business houses 
utilizing better store lighting, 
and containing the testimonials 
of enthusiastic merchant “‘light- 
ing fans” from all parts of the 
country, in all kinds of busi- 
nesses. 


(c) Three, large mailing 
broadsides, selling the idea to 
the merchant that better light- 
ing pays big dividends; to be 
mailed in conjunction with the 
other store lighting advertising 
aids. 


(dip Becreky LichrTine in 
StrorE AND OFrFicE AN ASSET 
To BusINEss.” 

A companion-piece of con- 
sumer literature for use 1n con- 
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junction with a commercial 
building and store lighting 


campaign. This latest publica- 
tion—fresh from the press— 
has already been used at the 
store and office building light- 
ing exhibit in Minneapolis. 


Copies of all this material are avail- 
able at nominal prices, write to the 
Society at the address given above. 


Never before have the compound 
benefits of Better Lighting been ham- 
mered home so vigorously by all 
branches of the industry—never be- 
fore was the opportunity so ripe for 
all branches of the industry to reap 
the benefits of the vast amount of edu- 
cational work which has been for- 
warded= thes Sei. 10% “aii 
with other agencies. 


co-operation 
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Three Letters That Tell Their 
Own Story 


May 8, 1923. 
Attention New-Business Manager, 
Brown Electric Company. 
Gentlemen :— 


Woder “separate. covers 1 am’ for- 
warding to you photostats of the 
contemplated house wiring which I 
am planning to install in my father’s 
home, Sl Jones Avenue, durine iny 
vacation the last two weeks in June. 
My purpose in bringing these plans 
to your attention is that possibly you 
might suggest some further addi- 
tions or conveniences | have over- 
looked in the wiring of this house. 
Any suggestions or criticisms you 
may desire to make will be appre- 
ciated. . 
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Another matter on which I should 
like further information is this: 
Does your company handle the 
housewiring contracts directly or 
through some local contractor- 
dealer? If you do the wiring your- 
self, have you any deferred time- 
payment arrangement? I shall 
appreciate your advising me what 
system your company uses. 

Very sincerely yours, 
John Doe. 


May.29,1925; 
Mr. Richard Roe, Manager, 
Brown Electric Company. 


Dear Mr. Roe: 

Not having received any reply 
from my letter addressed to your 
new-business manager relative to 
your rates on house wiring, I am 
writing you direct for further in- 
formation on this subject. On May 
8 I also sent along some photostats 
of the contemplated house-wiring 
plan which I intend to install in my 
father’s home at 51 Jones Avenue, 
during my vacation the last two 
weeks in June. My purpose in 
bringing these plans to your new- 
business manager’s attention was 
that possibly he might have some 
suggestions in regard to the addi- 
tion of more outlets or conveniences. 
Since the time is growing short 
between the end of June and the 
present, 1 shall appreciate any sug- 
gestions and criticisms you might 
make on these plans. If these plans 
have miscarried in the mails, I can 
furnish you with an extra copy. 

Another item on which I wanted 
some more information was this: 
Does the Brown Electric Company 


handle the house-wiring contracts 
directly or shunt them to local con- 
tractors? And if you do the wiring 
yourselves, have you any arrange- 
ment on deferred time payments? 
The reason I wanted this work done 
during my vacation was that I could 
possibly help in the work and direct 
some of the construction since I 
wanted the installation finished 
before I must return ‘to my work. 

I will appreciate most keenly any 
information you can give me on this 
matter since I would like to let the 
contracts as soon as possible in 
order to start the work by June 19. 

Sincerely yours, 
John Doe. 


May 3151923; 
Mr. John Doe 
Dear Sir:— 

Answering yours under date of 
May 29, I beg to advise that no com- 
munication from you has been 
received at this office. 

Very truly yours, 
BROWN ELECTRIC COMPANY, 
By Richard Roe, Manager. 
—Electrical World. 


edt + treat + So 


ARMIN Aw: 
Results of Primary Ballot 


The scrutineers have reported the 
following list of nominations for of- 
ficers of the Association for the year 
1924. *These names are to appear on 
the Election Ballots. 


PRESIDENT: 
*] VEOB. Phelps, "Vie Seance 
tyre, Re HH. Martindale, @) aha 
Perry, W. E. Reesor, R. H. Starr, 
Heese 


THES BULLE TIN Jil 


Vi1cE-PRESIDENT: 


aVveede, Reesor, “2 Joetees. Ve 
oe Viclotyre; Reuel co Stari. \\eeke 
Gatton gre. Bo Yates ha Ve 
Buchanan, +©. “Me Perry sib. 2: 
Couzens, R. H. Martindale, P. 
acock. Wir le Sito VV eer: 


Ferguson. 


SECRETARY: 


*S. R. A. Clement. 


‘TREASURER: 


ers melickler, <* Ai Eo Clarke Ds 
Jee McAuley: 


Dirrecrors AT LARGE: ; 


pole McHenry. *O. be Scott. 
Jemeritceo. Db rayatess sie okk 
etatiee VV ek Cattons “Oe vie 
memye \. >.) Nicintyre, Hy Ve 
Pwcnatan cc... sholeer., (by. Ir 
Deon. ||) "Ge jackson Ry] 
Sata a) “otapleton, *)) G: 
pxmentbald: le. El) Caushelly’ Gi ik. 
Ghase ky .H. Martindale, E? M. 
Eeuworin, ..B. Scott, Ay WwW. J 
Stewams VV. He. Pairchild; HO; 
eee oi Meclinden, “| 2B. 
Peis somitinyy .b. Cole- 


mena vin Mount, 1. EF. -Teckoé,75 


Niagara District: 


Hee 


Ree TOAC aeons cross Le 
Simi hina via? Vive glicwe Ss: cAN. 
Saylor, e)) oe Browne nba ye EY 
Beavers, veh, LloydwGast: 
Harrington, R. ©: Ourck: 


Districr DIRECTORS: 


MiGs tchibaids «i ie aSiratonn, 
Mise Vichienir yeas. Se bros O: 
Nie Perry, Wo -ReGatton, |. W. 
Avie seas Liem eaueuells ieaG: 
Jacksonm Vin Mount. 269 ©: 
Clemens, W. L. Millar, J. Vin- 
omer plies aired, la. 
‘Peckoe. 


Central District: 


oot eokidmore, He Oe Hise 
BeeColemanaG: Es. Chases Wie Hs 
Reesor, F. ©. Adsett. 


Georgian Bay District: 


Select tapletons alae ae 
McEindén} ajtio, \ilayne, sa. 
Foerster. 


Northern District: 


2 KS eu Statord: 


Eastern District: 


No Nominations. 


emmem-« 2} comm « 2F 9-cmew-« 


Be Sure to Come 


A.M.E.U. CONVENTION 


at Carls-Rite Hotel, Toronto 


January 24 and 25, 1924 
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Notes on the Selection of Lighting Glassware 


By Geo. G. Cousins, Assistant Laboratory Engineer, H.E.P.C. 
of Ontario 


HE selection of lighting glass- 


portant steps in the solution 
of every lighting problem in 
which glass is the material decided 
upon to produce the required modi- 
fication of the light generated by the 
lamp. 

The utilitarian requirements 
that it should be efficient and effective 
in its distribution of light and should 
be kept in a clean condition without 
excessive labor. Psychology demands 
that it should limit the glare to an 
acceptable degree, present a pleasing 
appearance, provide the proper quality 
of light and produce a general overall 
cheerful atmosphere to the interior 
which it 1s to light. 

The three principal 
lighting glassware are to shade, dif- 
fuse and redistribute the light gener- 
ated by the lamp: a fourth function 
is to modify the color of the light. 

Lighting glassware falls into one 
of four main types: opal, prismatic, 
mirrored and roughened crystal (ex- 
cept purely decorative types many of 
difficult to classify). 


are 


functions of 


which are 


ware is one of the most 1m-. 


Roughened crystal is the cheapest and 
least satisfactory of any and cannot 
be recommended for any but the very 
lowest class of service. 


In the following discussion the chief 
consideration will be to those types 
of glassware that are used in the light- 
ing of stores, offices, public buildings, 
schools and some types of factories 
and those interiors where the _ utili- 
tarian requirements predominate. 


Possibly the type of glassware most 
commonly met with is the opal dif- 
fusing glasses of which there is an 
almost endless variety both in style 
and quality. It is realized that the 
term “opal” is wrongly applied to 
many translucent glasses that are not 
truly opal glasses but as the word as 
applied to lighting glassware has not 
been well defined the term is used 
here for want of a better one to de- 
signate all white translucent glasses. 
These glasses all possess two opposing 
characteristics, transmission and dif- 
fusion. To obtain excellence in either 
of these the other must be sacrificed 
although the amount of this sacrifice 


differs very much with different 
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makes and kinds of glass. It has gen- 
erally been the case that a glass that 
produced good diffusion had a low 
transmission factor or in other words 
absorbed a large percentage of the 
light or vice versa. Opal glasses are 
usually of the light density or the 
heavy density type which produce 
high transmission and poor diffusion 
or low transmission with good dif- 
fusion, respectively. There have re- 
cently appeared a few notable excep- 
tions to this in glasses that produce 
nearly perfect diffusion with trans- 
mission factors as high as 85%. 


Heavy density glass is a much 
better reflecting material than light 
density and on account of this is 
usually the better glass to use for 
making semi-indirect bowls. A bowl 
of heavy density glass gives a greater 
- percentage of light flux in the upper 
hemisphere than a light density bowl 
does. This results in a closer approach 
to indirect lighting and is much less 
glaring than a light density bowl. 

Heavy density glass is much the 
better for use as direct reflectors be- 
cause of its greater ability to reflect 
light, as a consequence the brightness 
of its exterior surface is much lower 
than a similar unit of light density 
glass. 

From the standpoint of glare the 
choice should be for heavy density 
glass in reflectors both inverted and 
direct. 

Diffusion is usually a very desirable 
characteristic that results in a soft 
pleasing appearance of the lighted 
area as a whole due to the subdued 
nature of the shadows. The lighting 
of a room is rendered harsh or pleas- 
ing by the character of the shadows. 

A great advantage possessed by opal 


glasses is the facility with which orna- 
mentation may be molded into the de- 
sign of the unit so as to conform to 
any style of architectural decoration 
without sacrificing its utilitarian fea- 
tures. 

Other types of glassware that are 
very widely used are known as pris- 
matic and mirrored. Prismatic glass- 
ware is of crystal glass molded into 
such forms as to render possible the 
employment of the principles of in- 
ternal reflections in the glass, as by 
prisms and by refraction or bending 
of the rays of light as they pass 
through the glass, either or both of 
these principles may be used in one 
unit. Mirrored glass is as its name 
implies a glass blown or molded into 
suitable shape and 
usually the exterior is 
silver. 

Whereas the degree of control of 
light from opal glass is very limited, 
practically any desired result can be 
obtained by prismatic and mirrored 
glass units. The principles upon which 
they are designed are subject to strict 
optical laws. The most noticeable dif- 
ference between the two latter types 
is that the prismatic is translucent and 
the mirrored is opaque. Each of these 
features has its advantage for certain 
uses. These types of glasses are de- 
signed to direct the light to where it 
is needed and to exclude it from zones 
where it would be objectionable. As 
a consequence their efficiency is very 
high. 

A comparatively new type of glass- 
ware that has many desirable features 
and is becoming popular is the ena- 
melled crystal glass enclosing units. 
These are usually of the totally en- 
the lower part 


one surface, 


coated with 


closing form with 
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coated with a moderate density dif- 
fusing enamel to conceal the lamp it- 
self and the upper part is coated with 
a dense enamel to act as a reflector. 
The part connecting these two areas 
is left clear for the unobstructed pass- 
age of the reflected light from the 
top. This type has the good features 
of the semi-enclosing 2-piece unit with 
the added advantage of being practi- 
cally dust-proof. A modification of 
this type of unit is one whose general 
appearance is that of semi-indirect 
bowl. The glass itself is blown so that 
the lower surface exposed to view 1s 
enamelled and the top part is left 
clear. This results in a dust-proof 
semi-indirect unit. There are great pos- 
sibilities for units of this type and in 
all probability they will increase in 
popularity. As a type they are more 
flexible in their adaptability than the 
opal glass types. Where tinted bowls 
are desired the tint can be incorpor- 
ated in the enamel and by coating 
the glass with a dense white enamel 
and spraying, the tinted enamel on to 
this, the reflected light from semi- 
indirect bowls is not altered while the 
bowl itself may be made of any color. 


The matter of choosing a type of 
unit for a particular installation calls 
for the greatest skill and judgment 
on the part of the engineer and it is 
in this phase of lighting that a know- 
ledge of the various kinds of glass- 
ware is invaluable. Consideration must 
be given to the character of light dis- 
tribution required to fulfil the needs 
of the installation. In most offices 
and schools the most important plane 
to be lighted is the desk plane and 
enough light will find its way to the 
walls and ceiling from any translucent 


reflector to provide the desirable 
cheerfulness of atmosphere. 

In many stores the situation is dif- 
ferent and walls require about as 
much illumination as the top of the 
counters. It is in this field where the 
characteristics of enclosing globes are 
especially applicable. 

Most of the requirements mentioned 
call for light approximately white, 
such as is produced by unmodified 
tungsten light. Stores and industries 
frequently require a closer approach to 
daylight and to supply this need there 
are enclosing globes available which 
are made up of a thin layer of bluish 
glass on the inside of an opal globe. 
Such glassware appears white when 
the lamps are not burning and when 
they are lighted the bluish interior 
produces a whiter light than would 
otherwise result. This light however 
is not a color matching light. It does 
however blend well with daylight and 
renders the presence of artificial light 
less conspicuous. For some purposes 
as in tea rooms and certain confec- 
tionary shops a warm restful atmos- 
phere is desired which may be pro- 
duced by spraying tinted pigments on 
to opal or white enamelled bowls. To 
tint all the light in a room involves a 
considerable loss of light but the sug- 
gestion of color can be produced with 
a negligible loss by tinting the ex- 
teriors of semt-indirect bowls provided 
that a good white reflecting surface 
underlies the tint. 

The height of the interior governs 
the height of the unit above the floor 
and this in turn has an important 
effect on the glare feature. When the 
suspension height of the unit must be 
low great care must be exercised to 
select glassware that will have a low 
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surface brightness. The zone between 
the horizontal through the unit and 
30° below is the glare zone and it is 
particularly important that the bright- 
ness in this zone be kept low. In re- 
gard to this it is useful to bear in 
mind that the surface brightness of 
large globes is lower than of smaller 
globes of the same glass and for the 
same lamp. This is because the larger 
globe possesses a much greater sur- 
face area than a small one and as the 
same amount of light is emitted by 
each the amount of light for each unit 
of surface area becomes smaller as the 
globe size increases. 


This is a rule pertaining to surfaces 
whether transmitting or reflecting 
light, that is, the greater the area the 
lower the surface brightness for a 
given total amount of light flux. A 
school board of a large city recently 
specified that no globes were to be 
smaller than 16” diameter. 

As a general rule direct lighting re- 
flectors are the best type for mount- 
ing close to the ceiling and if these 
are of opal glass they should be of 
heavy density. 

While there is a lamentably small 
choice in opal glass reflectors there 
is a fairly large range of globes to 
choose from. In fact the Canadian 
market offers only one type of trans- 
lucent reflector of the opal group and 
that is the least suitable for the needs 
of the illuminating engineer. 

In summarizing the foregoing it 
may be said that the opal glasses lend 
themselves readily to the design and 
production of ornamental lighting 
glassware and are particularly suitable 
for service where vertical as well as 
horizontal illumination is required. 

The degree to which they can redirect 


the light into specific zones is com- 
paratively limited. 


The 2-piece semi-enclosing units 
and their totally-enclosing enamelled 
glass rivals are about on an equal as 
regards their control of light and are 
slightly more effective in this respect 
than the globes. The dust-proof fea- 
ture of the latter style reduces the 
labor of maintenance. The enamel or 
lacquers which are made up with in- 
organic pigments possess remarkable 
properties of resisting deterioration 
due to heat or washing and are prac- 
tically permanent. 

Where efficiency and accurate con- 
trol are required, prismatic and mir- 
rored glass hold the field. The former 
finds its greatest application in direct 
lighting and the latter in indirect light- 
ing. Each kind is designed for many 
types of light distribution and accom- 
plish the objects of their designs very 
accurately. 

It may be of interest to briefly con- 
sider the manner in which the various 
characteristics are evaluated. The 
transmission factors of globes are 
measured in a sphere photometer. The 
light output of a suitable lamp is 
measured without the globe in place 
and then again with the globe in place. 
The ratio of second to the first mea- 
surement shows the percentage of light 
that is transmitted by the globe. This 
also applies to any type of unit, show- 
ing the percentage light transmitted 
and reflected. 

Ho mdetenmine* them eitect. -Olvethe 
glassware on the distribution of light 
the lamp with which it would be used 
is placed on a distribution photometer 
and measurements of candle power 
are made at 10° positions all around 
the lamp in a vertical plane. A similar 
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series of measurements is made with 
the lamp equipped with its auxiliary 
glassware. The results are expressed 
as the percentage of the total lamp 
lumens that are directed into certain 
zones such as 0-60°, 0-90° and 90°- 
180°. From these measurements the 
unit’s efficiency can also be calculated. 

The diffusion characteristic is deter- 
mined by measuring the distribution 
of surface brightness across the dia- 
meter of the glass and plotting the 
results. It can be expressed numeri- 
cally “as the ratio’ ‘of, the «average, 10 
the maximum brightness or the ratio 
of the minimum to the maximum 
brightness in candle power per square 
inch. These figures can also be used 
as a rating of the unit as regards the 
brightness with respect to 


overall 
glare. 


Each of the types of glassware 
mentioned herein has certain inherent 
characteristics that render it specially 
desirable for certain purposes but it 
cannot be said that each has its own 
particular field. Each selection must 
be based upon a careful consideration 
of the requirements of each case bear- 
ing in mind that the first function of 
the installation is to produce hght for 
a certain. purpose, Next to” tic athe 
most important consideration is the 
limitation of glare. A style of unit 
should be selected that has ornamenta- 


tion (if any) to harmonize with the 
A further 
that 


maintenance, as upon this feature de- 


important 
the 


surroundings. 
consideration is regarding 
pends to a large extent the continued 


success of the installation. 
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Electrical Rectifiers 


ECTIPIE RS are used*to pro- 


duce pulsating — unidirec- 
tional currents from an 
alternating current supply 


m. order to make) possibles the 
charging of small storage batteries 
for automobiles, radio equipment, 
etc., in locations. where a direct 
current source does not exist. 
The 
market are of four types: 


1. Mechanical, Vibrating and 
Rotary. 
2. Thermionic Tube, two ele- 
ment. 
3. . Electrolytic. 
4. Mercury Vapor Tube. 
(1) The Mechanical Vibrating 
Rectifier, is essentially an electri- 


cally operated oscillating and re- 


rectifiers which are on the 


versing switch and consists of a 
small transformer to step down the 
line voltage and a vibrating arma- 
ture which connects the ‘battery 
tO thestranstormer att hes pLoper 
instants with correct polarity to 


insure that current flows tn one 
and the right direction only. 
The armature 1s caused’) to. viz 


brate“atnthe: [requeney OL tieus-c 
supply, making contact and connec- 
tion to the battery on one or both 
halves of the wave. Where the 
whole wave is used, the _ trans- 
former has two secondary: wind- 
ings, connected in series, and a tap 
taken from this centre connection 
to the battery, the other “wire. te 
the battery coming from the vi- 
brating element. One winding sup- 
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plies current on one-half of the a.c. 
cycle, the other winding supply- 
imeecurrent on the other half cycle: 

Gie scontacts. ine some: rectiners 
ace OL metal, whereas tne shigher 
grade rectifiers are fitted with car- 
bon sand copper’. contacts. which 
materials are not as readily burned 
by the sparking and therefore re- 
@uise less attention. The (propertly. 
designed vibrator however, can be 
adjusted to function without much 
sparking, in which case the contact 
will serve for an indefinitely long 
period. 

The step-down transformers are 
designed to give a fixed secondary 
induced voltage. Thus, as the bat- 
tety “charges up and its terminal 
voltage rises, the charging current 
is gradually reduced. This is known 
as the “tapering charge” and is a 
desirable feature in any device 
which is charging lead _ storage 
batteries. 

This transformer also serves to 
insulate the battery and charging 
leads from the a.c. supply, making 
it safe to handle these while wet. 

irectitiers) of this type “arewad= 
justed to automatically open the 
battery circuit on failure of the 
power supply in order to prevent 
the battery from discharging 
through the windings of the trans- 
former: It is safe, therefore, to 
allow the rectifier to run without 
attention at night as it will not 
allow the battery to be charged too 
rapidly, nor to discharge itself. 

The efficiency of a whole wave 
mechanical rectifier is about 55%. 
Commercial types are designed to 
charge 3 or 6 cells of storage: bat- 
tery at rates varying from 5-8 am- 


peres. 

(lb) The Mechanical Rotary 
Rectifier is a contacting device and. 
is used without any transformation 
Ole voltace itor Charge: 307 cellowin 
series. 

Full wave rectification is 
fained at an efficiency of 85% or 
higher and the rectifier is made 
automatic by the addition of a cen- 
ttitusal cutout “and reclosing ~cir- 
cuit breaker. The operator’s atten- 
tion therefore, is not required on 
failure of the power supply, as the 
circuit to the battery is immediate- 
ly opened. This rectifier will start 
up under any condition of light or 
full load upon closing the supply 
switch or resumption of power. 
The device consists of a small syn- 
chronous motor, driving a rotary 
switch which makes contact 
through carbon brushes. The power 
supply is single phase and current 
is controlled by means of a resist- 
ance type current ‘regulator. 

A’ rectifier of this type. should 
have a wide application, it being 
quite simple and requiring atten- 
tion only’ in trimming and renew- 
ing of the contacts. It should be a 
very satisfactory charging device 
for an automobile garage, where 
thesnumbereof cells to, hey charged 
varies greatly. Being capable of 
charging from one to about forty 
cells at a time, the batteries could 
be connected in series and charged 
simultaneously. 

(2) The Thermionc Tube Rec- 
tifier, of which the “Tungar” is the 
most common form for low volt- 
age rectification, is also used for 
the charging of small storage bat- 
Ceriest 


ob- 
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As in the mechanical rectifiers, a 
transformer is required to first re- 
duce the a.c. supply voltage to a 
suitable value but instead of using 
a vibrating armature, rectification 
is accomplished by means of a two 
element gas filled thermionic tube 
having a hot filament and a cold 
carbon electrode. 

This tubewhas: the property. of 
allowing current to flow through 
it in one direction only, namely 
tromethe coldeléctrodesto-the. hot 
filament. The filament is heated by 
CUIrent 10m a sseChlOn gn CL atte 
transformer winding and the sup- 
ply to the battery is taken from 
another section of the winding ad- 
jacent to those turns which supply 
current to the filament. When jin 
operation the tube is in series with 
the battery: current flowing in the 
proper direction passes through the 
tube with a drop of about! \valt, 
irrespective of the magnitude of 
the current, but the reverse flow 
of current is prevented as the tube 
then becomes an almost perfect 
non-conductor. 

When there is a failure of power, 
the filament cools and the tube then 
offers a very high impedance to 
the flow of current in either direc- 
tion. Upon resumption of power, 
the filament again heats up to nor- 


mal and the charging operations 
continue. 
The valve action of the tube 


makes the rectifier automatic and 
allows safe operation without at- 
tention. Where one tube is used 
half wave rectification only is ob- 
tained. With a double winding on 
the transformer, two tubes may be 
used giving full wave rectification. 


In: either case, however, the effi- 
ciency of the rectifier is only about 
50% at full load. Rectifiers of this 
type are built to charge, 3, C0t 
36 cell batteries, at rates of 3-8 
amperes. 

In either half wave or full wave 
rectification, a series of unidirec- 
tional pulsations of current are ob- 
tained, similar to but of more 
smooth wave form than those given 
with the mechanical rectifier. It is 
possible, however, to use several 
Tungar rectifiers on transformers 
connected to a three phase circuit 
and ‘obtain a fairly smooth direct 
current. The mechanical rectifiers 
cannot be used in this way. 

The Thermionic tube rectifier 
and mechanical rectifier can be em- 
ployed for any service where un- 
idirectional currents are required 
when it is allowable to have these 
currents pulsating. They also may 
be used in certain circuits where 
very small steady direct currents 
are required as it is possible in such 
cases to smooth out the pulsations 
froma full wave rectifier by means 
of additional inductances and cap- 
acities. These rectifiers, however, 
are not satisfactory for operation 
of direct current machinery, where 
heavier steady unidirectional cur- 
rents are required. 

Two-element thermionic tubes 
are also designed for the rectifi- 
cation of very high voltages. The 
principle of operation is the same 
as in the Tungar rectifier but the 
tubes instead of being gas filled 
are evacuated to a very high de- 
gree. The shape of the tube is also 
changed in order to increase the 
arcing distance between terminals 
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(on the outside). 


In this form the thermionic tube 
is used in smoke precipitation pro- 
cesses and also for radiographic 
mork “where the’ one tube; serves 
the dual purpose of an X-Ray gen- 
erator and a rectifier. Thus it has 
very greatly simplified the equip- 
ment at the same time giving more 
steady radiation with better defini- 
tion in the radiograph. 


(3) The Electrolytic Rectifier, 
one of the earlier types consists of 
two plates—one of aluminum, the 
other lead—immersed in any of 
several solutions. This combination 


ects as san electric valve, in. much» 


the same way as the thermionic 
tube, to allow the easy flow of cur- 
rent in one direction but to oppose 
any tendency to reversal of direc- 
tion. 


It is .used in connection with a 
transformer for either half wave 
or. ill wave. rectification and is 
connected in series with the load, 
the lead plate being the positive 
terminal. 


Misstype of rectitier -isesimple 
and cheaply constructed and is 
satisfactory for handling small 
loads where the service is intermit- 
(cate mewetticiency is istally less 
than 50%, the heat loss in the rec- 
tifler being fairly large and result- 
ing in rapid deterioration of the 
plates. As the temperature of the 
plates wises, the decree of rectifiz 
cation becomes less ‘complete for 
the leakage of reverse current in- 
Greases hismtype: Ol rectifier as 
seldom used for ordinary steady 
loads: “It™appeats: to» be: limited to 
X-ray and radio equipment and also 


experimental work where a cheap 
device is required for intermittent 
service. 

(4) The Mercury Vapor Recti- 
iterenisn -Cuite structure, 
consisting of an evacuated vessel 
in which there is a pool of mercury 
connected to a terminal passing 
through the wall of the vessel. At 
thieetONmoletien Vessel are ity © ater- 
minals of iron or graphite. 

A supplementary electrode is 
supplied for the purpose of start- 
I Ome KCltingwet Nes LeCuiIlen. 9 spit 
some designs of mercury tube this 
takes the form of an extra mercury 
pool and the rectifier is started by 
tilting the tube until the edges of 
the two pools are brought together 
closing an auxiliary circuit and 
CAUSING =a JepatkarOr. dire, tO 105i 
wheres the sedoesw recede Vhis arc 
starts the vaporization of the mer- 
cury and then strikes across to the 
operating anodes and the rectifier 
continues to run normally if the 
proper amount of inductance is in- 
chided tim the circuit: 

This tube is also an electric valve 
used in connection with a trans- 
former and permitting current to 
flow in only one direction. It re- 
quires, however, that the positive 
terminal be kept at a certain de- 
finite potential above the mercury 
pool. Should the potential drop be- 
low the critical value, the current 
will gradually decrease to zero. 

hissty pe, oterectiner has sbeen 
used to a considerable extent for 
arc lighting and for charging stor- 
ageucelisault willnot stare vauto- 
matically and therefore requires 
attention whenever there is an in- 
terruption of power. 


simple in 
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Saat: 


Central Ontario System 

Estimates have been prepared for 
rural service to the Hemlock Park 
Dairy Farm in the vicinity of King- 
ston Mulls. 

* * * 

Rates have been submitted for rural 
service to the district around Miull- 
brook, including the Village of Beth- 
any. 

* -* * 
Niagara System 


Work was commenced in August 
in connection with the installation of 
a 110,000 volt station on the site of 
the Toronto Power Terminal Sta- 
tion, Davenport and Dupont Streets. 
The present installation consists of 
two banks each of 3-5000 kv-a trans- 
formers. 

poe ec 

Work was also commenced in Sept- 
ember on a new outdoor type 110,000 
volt station on Wiltshire Avenue 
south of Davenport Road. The first 
installation will consist of three banks 
each of 3-5000 kv-a_ transformers. 
Both these stations will be ready 
for partial service about December 
Ist. | 

Steps are being taken to have the 
Municipality of Thorold take over the 
customers and lines included in the 
system located in Thorold which were 
taken over from Mr. James Batile 
when his interests were purchased in 


Llypro News Items 


1918. 
ae oe 

The Municipalities served from the 
Essex County System are being re- 
quested to take over the ownership of 
the distribution systems. The Essex 
County System was purchased from 
the Essex: (County | Lishtr ye Powe: 
Company in 1918, and has since been 
improved and placed in avery satis- 
factory financial condition, and it is 
considered advisable that each 
Municipality should assume the re- 
sponsibility of financing and oper- 
ating its own distribution system. 
The transmission lines and stations 
will be retained as part of the Nia- 
gara System. 

ee 
Rideau System 

The conditions governing the stor- 
age of water on the Rideau System, 
coupled with the growing loads of the 
various municipalities, make it appa- 
rent that the limits of the present pow- 
er developments have been reached. A 
new source of power is needed and 
until this is in sight any application 
for large blocks of power will have 


to be refused. 
* OK Ok 


There is some hope of settlement in 
the lawsuit between the Town of 
Kkemptville and the Kemptville Mill- 
ing Co. The Municipality won its 
case recently and the Company ap- 
pealed against the decision. 
meetings between the 


Several 


parties have 
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taken place and it is hoped that an 
amicable settlement will be reached. 
ee a Ee 
Messrs? Findlay Bros., “of Carle- 
ton Place, havé erected a 
enamelling plant for their gas and 


electric ranges. 
tee kak 


The Grenville Crushed Rock Com- 
pany has ceased crushing operations 
for this year. 


new 


Thunder Bay System 

Arrangements are being perfected 
for extending the 110,000 volt. trans- 
mission line of the Thunder Bay Sys- 
tc toni. bare’ Point’ east of Port 
Arthur (the present terminus) to the 
SitewOurtic, Great Lakes Paper Coys 
mill west of Fort William to supply 
energy to the company at that loca- 
tion. This company expects to begin 
operations in the Spring and will take 
about 10,000 h.p. Energy will be de- 
livered to the customer’s station at 


iit o— 


110,000 volts. 
ees Ie 

The preliminary work on the second 
circuit of the transmission line be- 
tween Cameron Falls and _ Port 
Arthur has been completed and the 
construction of this line will be under- 
taken immediately. This line will con- 
sist of a single circuit placed on steel 
towers designed to carry an additional 
circuit when required. The towers 
are being furnished, / by the Port 
Arties ooipbuildings) Co. of, trort 
Javad arbag 

* = 2 

The construction of the extension 
to the development at Cameron’s Falls 
is proceeding rapidly and the work will 
be rushed to completion so as to pro- 
vide two additional generator units to 
take care of the increased demand 
brought about by the contract with the 
Great Lakes Paper’ Company, and 
other large power customers on the 
system. 
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List of Electrical Material, Devices and Fittings 


Approved by The Hydro-Electric Power Commission 
of Ontario in October 1923. 


Appliances 


Tue GuRNEY FouNDRY COMPANY, 
Pivigep 00 cKine, St., W., Loronto., 
“Gurney” Hot Plates, Cat. Nos. 101 
and ZOY, 
x ok Ok 
Tue Brock SNYDER MANUFAC- 
TURING. CO., Grimsby, Ont. 
inebcone«. la. |iifee’. 
x Ok Ox 
Atr-O-Mrx INCORPORATED, Beech 
and Anchorage Sts., Wilmington, Del. 
- Whipping Machine, “Whip-All.” 


SUPERIOR  ELecrrics LIMITED, 
Pembroke, Ont. 
Electric Ranges, Cat. Nos. 463 and 
464. 
a 
Mr. W. Juniper, 180 Charlotte 
St., Peterborough, Ont. 
Portable Table Stove. 
x ok x 
EmMPIRE Brass Mrc. CoMPANY 
[cpp es oubinittor). 1 10s. delatde ot. 
Wee Poronto, Ont 
THe Duro Pump & Mec. 
(Manufacturer), Dayton, Ohio. 


Co. 
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Motor Operated Pumps & Water 
Systems, “Duro”. 
PyroGEN Propucts, Weston, Ont. 
“Pyrogen Constant Water Heater”. 
pt ok 


CANADIAN GENERAL ELECTRIC 
Company, Limirep, Hotpoint Works 
Division, Stratford, Ont. 


Curling Irons “Hotpoint” Cat. Nos. 
Pee Sande: 


es Bee 

CANADIAN RapiaAntT  ELEcTRIC 
Company, Grimsby, Ont. 

Hlectric a prishte oastery yaw 
BUH 


Bilectric: Kiatelton. 1) be Woo 

WELLAND Iron ANpD Brass Com- 
PANY, Welland, Ont. 

Refrigerator “Lektrik-Ise’’. 

a 

WHITTAKER STOVE Works, Wind- 
sors Ont: 

Air Heaters, Cat. No. 21. 


GANADA- “Iweor =lRoNaw Co.) Uap), 
(Submittor), Guelph, Ont. 
GLADSTONE ELEcTRIC LIMITED, 


(Manufacturer), Guelph, Ont. 
Electric: Ranges,- Nos. 2001, 2022 
and 2003. 
Harry R. Reep, (Submittor), 48 
Broadway Ave., Toronto, Ont. 
SECURTIDY JRDECTRICa a InGa. Co; 
CiViiteocOso  CaMtoteioLey aU nicagG. 
sate 


Curling Iron. 
cae ke 


THe British AMERICAN Wax 
Paper Company, Limitep, (Submit- 
tor), Wrigley Building, Toronto. 

BATTLE CREEK BREAD WRAPPING 
MacHINE Co., (Mir.), Battle Creek, 
Mich. 

Bread Wrapping and Sealing Ma- 
chine “Brownell”. 

* ok Ox 


THe McCrary MANUFACTURING 
Cos kondony Ont 


Electric Ranges)-CateNos, 10.11 Be 
12D 9°627and*6216: 
* OK Ox 


THE FITZGERALD MANUFACTURING 
Company, Torrington, Conn. 

Portable Electric Waffle 
“Stan: 


Portable Electric 
Model B and D. 


Iron: 


Air Heaters, 


Tue Brock SNypeER Merc. 
(Mfr.), Grimsby, Ont. 


Quauity Toot Works Ltp., (Sub- 
mittor), Montreal, Que. 


Flatiron Oy. 


* CK x 


Co: 


THe Brock SNYDER MEFc. 


(Mfr.), Grimsby, Ont. 


Rogsr Simpson Co. Lrp., (Submit- 
tor) OLOnte: 


Flat Iron “Blue Bell’. 


* KK 


Gos 


Tue Brock Snyper Mrc. Co., 
(Mfr.), Grimsby, Ont. 


Jas, A. Ociivy Lon. (submuittar 
Montreal, Que. 


Flat Iron, ‘““Everbest”’. 
ae 
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BuRLINGTON ELectric COMPANY, 
(Submittor), Burlington, Ont. 
CANADIAN RaDIANT ELECTRIC 
Company, (Mir.), Grimsby, Ont. 
Electric Upright Toaster “Burling- 
toi: 
Electric Flat Iron, “Burlington”. 
ae 
*DeLco-Licgut Co., Dayton, Ohio. 
Electric Washing Machine “Delco 
Light Washers’. 
k OK x 
*Dick Co:,A.B., 730-38 W. Jackson 
Blvd., Chicago, Ill. 
Mimeograph. 
INTERNATIONAL HARVESTER COM- 
PANY OF Canapa, Lrtp., Sherman 
Ave., N., and Burlington St., Ham- 
iton, Ont. 


Crean eparator. ‘Primrose. 
a ee 


Fittings 
THE CANADIAN GENERAL ELECTRIC 
Company, Limirep, 224 Wallace 
Ave., Toronto. 
Receptacles for Attachment 
and Plugs, G.E. 622A. 
x Ok OK . 
A. C. Simmonps, (Submittor), 
S2iaiine ot... Loronto, 
Nesey oe LECTRICITEITS 
CHAPPIJ ELECTROSTOOM, 
Rotterdam, Holland. 
Solderless Connectors “Jasper’’. 
x Kk Ok 


BENJAMIN Etectric Mrc. Co. OF 


Plugs 


MaAats- 
(Mtg), 


CanapaA, Limited, 11-17 Charlotte 
St., Toronto. 
Current Tap, “Benjamin”. 


Hunt Brass Works, 30 Holly St. 
Toronto. 


Wire Connectors, “Safety”. 
PR ae” 


A. L. Wywnston, Jr., (Submittor), 
(ja otk= St: oronto: 
Firtincs Limitep, (Mfr.), Osha- 
wa, Ont. 
Outlet Plate with Bar “Circle W”’. 
*k OK Ok 
Hessco ELectric MANUFACTURING 
Company, 65 Frederick St., Toronto. 
Fuseless Attachment Plug, Cat. No. 


SLO Rw mC pens: 
Switches 
*PORKg eg COpe INC, 22) (Submittor ), 


8 West 40th. St., New York, N.Y. 

Automatic Switches—Clock Oper- 
ated Type, Cat. Nos. 1106, 1166, 1115, 
1130; 1230: 

THe Devoe Etecrric SwitcH 
Company, 414 Notre Dame St., W., 
Montreal, Que. 

Panelboards, Types ©, D* and: E: 

Kx 


ok K 
CANADIAN GENERAL ELECTRIC 
CoMPANY, LimiTep, 224 Wallace 


Ave., Toronto. 

Tumbler Switches, 3 way, porcelain 
Covel, 1@.Gal. OZ 

Tue DeEvorE ELectric SWITCH 
Company, 414 Notre Dame St., W., 
Montreal. | 

Knife Switches, Type “A’’, 30-2000 
Amps. Type “C’’, 30-200 Amps. 

x x 


* 


Miscellaneous 


RELVES VVIREW COs 
Guelph, Ont. 
Rubber-covered Wire. 
x ok x 
*These devices are under the Under- 
writers’ Laboratories re-examination 
or label service. 


THE Lape 


384 THE BULLETIN 


THe eee TUTTE HHT 


D clayed 
R easoning 


O ut 
why Hydro 


L. amps 

A re 

M ade 

P erfectly 

S atistactory 


This 
Label 


Is Your 
Guarantee 


THE 


BULLETIN 


Published by 
HYDRO-ELECTRIC POWER COMMISSION 
of Ontario 


190 University Avenue 
Toronto 


Subscription Price $2.00 
Per Year 


CONTENTS 


i—— oe Ko 


Vol. X. Noseez: 
DECEMBER, 1923 


i—=n Se if 


Page 
Public Ownership in Great Britain and the 


British Empire - - - - - - 386 
The Work of the Public Ownership League 389 
Future Sources of Power Supply - - - 394 
Chronology of the Electric Lamp - - - 396 
Dominion’s Position in Power Development 404 
Hydro Lamps vs. Old Sol - - - - - 405 
Accidents and Shadows; Their Cause and 

Remedy - - - - - - - =~ 406 
Hydro NewsItems - - - - - - - 411 
OWS ene 12 
Index to Volume X - - - - - - - 414 


Plant Growth Stimulated by 
Electric Light 


We publish in this issue a very in- 
teresting photograph of two geranium 
plants; one grown in daylight, the 
other by electric light, shewing re- 
markable development of the latter as 
compared with the former, That a 
great deal of the wonderful growth of 


the plant reared under artificial con- 
ditions may be attributed to the light 
cannot be disputed but the comparison 
would have been better had the room 
temperatures been the same in each 
case, as under the actual conditions of 
the test it is impossible to say just 
how much of the growth of the larger 
plant was due to light and how much 
to a higher temperaure. The relative 
humidities of the two rooms also may 
have had some bearing on the results 
obtained. 

A good deal of interesting work has 
already been done in the United 
States in growing or forcing plants by 
electric light and the results so far ob- 
tained indicate that florists in partic- 
ular may benefit considerably by a jud- 
icious application of this method which 
can, apparently, enable flowers to be 
produced ahead of or even entirely out 
of season. 

To what extent this application of 
electricity may becommercially feasible 
is at present problematical but that is 
no reason why research work along 
this line should not be prosecuted and 
we welcome this remarkable first at- 
tempt of the Commission’s laboratories 
in the hope that it may stimulate others 
to take up this interesting work. 
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Public Ownership in Great Britain and The 
British Empire 


Address by Hon. A. Emil Davies of the London County Council 
at the Public Ownership Conference at Toronto, Ontario, 
September 10th. to 13th., 1923 


The following 1s a resume of Mr. Davies’ address and is a part of one of 
thirty-five delwered at the above conference. Readers deswing the full 
stenographic report of this or of the other addresses may secure them by 
addressing the Public Ownership League at 127 N. Dearborn Street, Chicago.— 


The lditor. 


ET me express my gratification 
and pleasure at being permit- 
ted to address you and bring 


you greetings from those 
holding similar views in England. 


While it might be considered in ordin- 
ary circumstances presumptuous for 
one coming from so small a country 
to tell you about things, we flatter our- 
selves that in addition to our own 
particular problems we are still nomin- 
ally the centre of an Empire and there- 
fore in a position to get a good bird’s 
eye view of what is taking place in 
that Empire, and it was thought that 
it would interest members of the Public 
Ownership League of America, as 
American papers are not always most 
fully informed regarding things in the 
British Empire, so I was invited to 
address you. 


PuBLIC OWNERSHIP INCREASING IN 
ENGLAND. 

The idea and the practice of public 
ownership in England is on the in- 
crease, much more so than people out- 
side are permitted to know because 
just as in the United States you have 
a powerful Press controlled by vested 


interests determined to impede the 
growth of public ownership, the same 
condition exists in England. This is 
what is happening all the time; some 
social problem attains such proportions 
that it becomes a public scandal, some- 
thing has to be done so the Govern- 
ment appoints a Committee or Com- 
It takes evidence, investi- 


gates the problem, for the greater part 


mission. 


of it is composed of men identified 
with what we call the majority inter- 
ests, men who are opposed to public 
ownership themselves, but not one of 
those Commissions or Committees 1s- 
sues a report without being compelled 
to recommend either public ownership 
or a decided step in that direction. 


To mention five matters that have 
been the subject of investigation by 
these Committees within the last two 
had-1(L). coal at) 
electricity, (3) insurance, (4) bank- 
All these have 
before Commissions or Com- 


years, we have 
ing and (5) markets. 
come 
mittees and in every case the report 
has either been compelled to recom- 
mend public ownership or to advise 
something approaching it. 
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Our 
markets in London are disgraceful. 
We had a Committee consisting of 
members of the House of Lords, mem- 
bers representing the vested interests 
and about two people whom you might 
term radical and here is the unanimous 
recommendation of that Committee 
regarding London’s greatest market: 
“We wish to record our opinion in 
the strongest possible terms that this 
market, the largest of its kind in the 
Kingdom, should be placed under pub- 
lic Authority with a view to its devel- 
Opmient in’ the interests of the trade 
and the consumer.” 


I will mention one instance. 


‘HE MONGETSH ~ IDEA OF PUBLIC 
OwNERSHIP. 


Now a word about English ideas as 
Every intelli- 
gent man and woman in England, we 
have quite a few hundred of them, 
agrees that there are some industries, 
and services which should not be in 


to public ownership. 


the domain of private enterprise anim- 
ated with the purpose of making priv- 
ate profit. 

We have in 
private roads left, there are in England 
102 toll gates still, a reminder of the 
happy days of private enterprise, we 
have one within four miles of the 
centre of London. Every vehicle pass- 
ing through has to pay so much and 
get a ticket, which does not cause 
many accidents through excessive 
speed at.those points. We had a meet- 
ing the other day in England of the 
Association of Commercial Automo- 
bile Users asking the Government to 
remove these toll gates, in other words 
to take these private enterprise roads 
out of the control of private interests. 


our country a few 


There are in the world cities whose 
drains are actually owned by English 
companies—Valparaiso for example. 
Pe our tuinktthere are sometimes 
thatede-= note belone <n) the realme of 
private profit-making you are wrong, 
you can make profits out of anything 
if you charge enough, and these drain- 
age companies pay good dividends so 
that instead of the sewers being a drain 
on the profits they represent a profit 
on the drains. 


Most ADVANCED MUNICIPALITIES IN 
THE WORLD. 


Whatever is in universal use or ne- 
cessary to all sections of the commun- 
ity 1s ripe for public ownership. 

I do not believe we shall ever see 
the day, I do not wish to see it when 
everything is nationalized, but I want 
to see all the vital and public utilities 
municipally or corporately owned. 
There is no line of demarcation at all, 
he City 
of Glasgow has the most successful 


one thing leads to another. 


street tramway system in the world. 
From that Glasgow developed into 
building its own street cars, and it 
makes the best street cars made in the 
British Empire. The Glasgow Tram- 
way system is also unique in another 
respect, it 1s through with its sinking 
fund, has actually paid off the entire 
hates #0xsay, the 
book value of the capital expended on 


capital invested. 


the Glasgow municipal tramway 1s 
$20,000,000. Every cent of that 
amount has been paid off. Freedom 
not only from the annual interest re- 
quirements but the heavy sinking fund 
charges is a very substantial relief. I 
believe we are more advanced in point 
of time than any other municipalities 
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in the world, I can assure you that 
within the next ten years you will have 
in Great Britain a magnificent series 
of examples of municipalities which 
have paid off the entire debt standing 
against their gas works, their water 
works, and in some cases their elec- 
trical undertakings, and a better object 
lesson to the inhabitants of a city than 
finding themselves suddenly released 
from an annual burden of let us say 
half a million or one million dollars 
would be hard to find. 

As va) matter Yor “act ~the / whole 
march of civilization is coincident with 
the birth of public ownership. 


How THE PusBLic Fire DEPARTMENT 
CAME. 


To this day if you go through the 
country districts of England you will 
often see on an old house a little plate 
and on that plate a word, it may be 
Phoenix or Royal or Consolidated, 
what 18 theorigin -of that's sildadthe 
early days of fire insurance companies 
there were no publicly owned fire 
brigades, each fire insurance company 
had its own brigade, and if you had 
a fire you would send a special mes- 
senger, perhaps on a horse, to the fire 
brigade belonging to that company. 
The Phoenix fire brigade would come 
along in course of time and 1f they saw 
a house burning they would look at the 
plate and say “This is not a Phoenix 
fite, this, is .a Royal fire’, so they 
would go on a little bit and see if by 
any chance there happened to a Phoe- 
nix fire, and if not they would turn 
around and help extinguish the Royal 
fire if there was one left, and then 
send in a bill to the Royal Insurance 
Company demanding payment. 


LONDON THE BIGGEST LANDLORD -ON 
EARTH. 


Housing conditions in England are 
awful and private enterprises in hous- 
ing has completely broken down be- 
cause it does not pay to buy or build 
a house tor renting,, “SOmtie mane. G. 
had to tackle housing. The result is 
that there 1s now in actual progress a 
scheme devised by the Government 
and by a municipal body, the biggest 
in the world, wholly opposed to public 
ownership, which will result in the 
municipality of London being the 
biggest landlord on the face of the 
earth. 

In England no one dreams of start- 
ing a new tramway, omnibus, electric 
or gas company, they know that the 
public would not stand for it, it is 
understood that all such new ventures 
should be publicly owned, and not a 
year passes without a score or so of 
the existing ones being purchased by 
the municipalities. 


MUNIcIPAL INSURANCE AND -BANKS. 


We have developed municipal insur- 
ance funds very largely. We pay into 
our fund just the same rate of pre- 
mium as paid to the insurance com- 
panies, and our accumulated insurance 
fund has reached such gigantic pro- 
portions, that we are strictly under the 
seal of secrecy in the Finance Com- 
mittee not to reveal what that fund 1s. 
But I think the most significant dev- 
elopment of public ownership in Eng- 
land in the last ten years is in the 
shape of the Birmingham Municipal 
Bank. It was opened two and a half 
years ago and was the first to be 
started in Britain. The bank has be- 
come so popular that within two and 


THE BULLETIN 


389 


TOE C MOOT 


a half years its deposits amounted to 
$15,000,000 and it takes deposits of 
two cents and upward. 


- OTHER GOVERNMENT ENTERPRISES. 


Then we have an Imperial cable. If 
you go to the British Post Office you 
will see notices imploring you to send 
your cablegrams “via Imperial.’ 

It also has on the postmarks ‘Send 
your cables via Imperial”, and the 
President of one of the cable compan- 
ies got up and wept bitter tears ‘“That 
we who are taxpayers should be 
obliged to have our letters that we 
send to our customers stamped with a 
request to send their cables by the 
government lines.” 

In London you have merely to look 
around our streets and you will see 
everywhere Stateowned shops, they 
generally have them over the name of 
the Government of New Zealand, 
Dominion of Canada, Union of South 
Africa, Ontario has a shop showing 
wonderful apples such as I have not 


Scedanerouss ome time) aco [“saw?a 


man painting out the words “Grand 
Trunk . Railway” and putting over 
them “Canadian National Railways”. 
That sort of thing is going on all the 
time. It is not only the British Em- 
pire, you will see Italian, French, 
Swiss State Railways, all through 
London you will see excellent shops 
with magnificent displays which are 
Government shops. 

In New Zealand they have all sorts 
of things Government owned. They 
have an Insurance Department which 
does every sort of insurance and off- 
cially states that it has brought down 
the premiums charged by the old com- 
Dailies “Sseper jcent. 4) Yous waver in 
Queensland a State insurance office, 
having a building like this as its head 
office, which has 700 agencies up and 
down the country, which has brought 
down rates enormously and has paid 
handsomely and given bonuses to the 
policy holders. The Commonwealth 
Bank of Australia has branches 
throughout the Country and is making 
a profit of $4,000,000 a year. 
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The Work of the Public Ownership League 
and Progress of Public Ownership in the 
United States and Canada 


By Carl D. Thompson, Secretary of the Public Ownership League 
of America 


Extracts From Address at the Public Ownership Conference at 
Toronto, September 10th. to 13th., 1923 


HE Public Ownership League 
of America was organized 
Jain 1461916, 

It is now a _ permanent 


American Institution with a regular 
and affiliated membership of nearly 
ten thousand, in all sections of the 
United States and Canada. 
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The Information Department of the 
League is accumulating, classifying 
and making ready for service the facts 
and information on publicly owned 
utilities 


a service that grows in value 
as well as volume as the years go by. 

The League has published 25 differ- 
ent bulletins on different phases of 
public utility problems and has 7 more 
in preparation. 
Municipal Ownership 

Over 750 cities have established the 
public ownership of electric light and 
power plants since the League began 
its work and over 50 of these have 
sought and used the League’s service 
in taking over their plants. 

=o tar'the’ League: has never tlost a 
campaign in which its methods and 
management have been accepted. 
Leaflets, Bulletins, Magazine 

It has distributed 
over a hundred thousand bulletins, 
booklets and leaflets and over a million 
pieces of literature. 


published and 


The League began the publication of 
a regular monthly magazine in Febru- 
ary of the year, 1927. 

The literature of the League is now 
in over 1,725 public libraries of the 
United States. 

Superpower 

The next great development in the 
utility field and the one that is almost 
certain to revolutionize the whole in- 
dustrial, domestic and agricultural 
processes of the world is hydro-electric 
and super-power, in the vanguard 
from the beginning. 

Sir Adam Beck, Chairman of the 
great publicly owned Hydro-Electric 
Power Commission of Ontario has 
blazoned the way, while other notable 


members of the League in California, 


South Dakota, 
Illinois, Iowa, Nebraska, Washington, 
Oregon, Michigan, and elsewhere are 
awakening the people of their respec- 
tive states to the tremendous possibili- 
ties of public ownership in hydro- 


Georgia, Minnesota, 


electric and super power development. 
In this respect the League is launching 
the greatest reconstructive movement 
of modern times. And the work is 


just beginning. 
ANNUAL REPORTS 


At the beginning of each year the 
League published an annual report ot 
its “activities; receipts, “expenditures, 
etc., which is mailed to every member 
and affiliated body. It will not be ne- 
cessary, therefore, to go into detail in 
these matters at this time. It will be 
sufficient to mention and emphasize the 
more important features of the work. 

BrigeF RESUME OF YEAR'S WorRK 

The following are a few of the ac- 
tivities of the League for the year 
1922 :— 

1. Published a monthly magazine. 

2. Conducted an Information Ser- 
vice answering over 2,000 inquir- 
ies during the year. 

3. Conducted campaigns the 
municipal ownership of electric 
light and power plants in Mus- 
ceatine;” las Giiten Morse. Vaz 
and Kewanee, Ill., devoting from 
two to three weeks’ time to each 
campaign, AND WON IN 
EVERY ob. 

4. Assisted fifty additional cities, in 
matters requiring the information 
and service of utility experts, 
legal or engineering advice with 
relation to their utility problems. 

5. Supplied data on state owned 


for 
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10. 


LE: 


f° 


1 


14. 


hydro-electric and superpower 
for the California state campaign. 
Prepared data on public owner- 
ship for 300 newspapers in South 
Dakota for seven 
weeks. 


successive 


Devoted six weeks to a campaign 
against a vicious state constitu- 
tion in Illinois, AND WON— 
the measure being defeated by a 
wove.O1- 9. to 1. 

Assisted the debating teams in 44 
schools, colleges, and universities 
with information on public own- 
ership debates as follows :— Na- 
tionalization of coal mines, 16; 
Public Ownership of Railways, 
4. of stteet car lines, 6; Muni- 
cipal Ownership, 
Public Ownership, general, 16. 
Supplied all members of the le- 
eislature of Minnesota with bul- 
letins on Superpower and public 
ownership preparatory to launch- 


Senet dino 


ing a state wide movement in that © 


state. 

Prepared bulletins to go to 1,000 
selected names in North Carolina 
on hydro development. 

The secretary made several short 
lecture trips for the Plumb Plan 
league 

Bulletins on Municipal Electric 
Light and Power Plants supplied 
to all members of the state legis- 
lature of Oklahoma. 

Published five new Public Own- 
ership bulletins. The League 
now has 25 regular bulletins on 
different phases of public owner- 
ship. 

Helped the city of Maquoketa, 
Ia., with legal and engineering 
advice that enabled it to overcome 


ivey 


16. 


ike 


NS: 


Ne 


an injunction and other obstacles 
and develop its municipal light 
plant. 

The secretary delivered over 200 
lectures inv diiterent parts of the 
country on various phases of 
public ownership—notably at the 
meeting of the Nebraska League 
of Municipalities at Lincoln; the 
Illinois State Federation of Labor 
Convention at Rockford; the St. 
Louis, Mo., Open Forum; the 
Rerce wate. Inds Opensuorum, 
ete. 

Conducted a weekly Public Own- 
ership Lunch Club thruout the 
year, in Chicago, at which many 
prominent speakers from differ- 
ent parts of the country were 
heard on many different phases 
of public ownership. 
(ijemectetary. Madeaan tripe tO 
the extreme western part of Col- 
orado for the Railway Brother- 
hoods — to thett | Case 
against the reduction of wages at 


present 


dmebeat COmerence 01 = 1ariners: 


business men, railroad workers 
and miners of all the “western 
slope.” 


Worked with the League of 
Municipalities of New Jersey in 
supporting their measure in Con- 
gress protecting the home rule 
of cities. 


Supplied information on muni- 
cipal ownership to the Commis- 
sion of the city of Boston, Mass., 
while it was in Chicago, and 
since. 

Prepared: a bulletin’ sivings the 
history, the facts, and informa- 
tion relative to state 
banks for South Dakota. 


owned 
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21. Aided in the campaign in Calif- I now outline what we hope to do in 
ornia to prevent the emasculation the next two years :— 
of the Initiative and Referendum 1 


We want to enlarge and increase 
law. The measure was defeated. 


the circulation of our monthly 


22. Secured notable accessions to our magazine “Public Ownership.” If 
membership during the year. we can bring’ the circulation up to 
Among these were the municipal- 5,000 we can begin to get adver- 
ities of Springfield, Il., Maquok- tising and put it on a paying basis 
eta, Ia. Muscatine, Ia., and Clif- and make it a financial success as 
ton Forge, Va.; the public lib- well as a moral and intellectual 
raries of some 15 different cities ; Lorce: 


the International Association of 
Window Glass Workers; some 8 
or 10 Central Labor bodies and 
numerous local organizations in 
different cities, beside many 3%. Conduct or help in superpower 


Nd 


Publish the proceedings of this 
conference. That will cost about 
$1,000—but it must be done. 


noted individuals. campaigns, particularly in the 
States of Washington, Oregon, 
(CATER ACTIVITIES: Michigan and Minnesota. In 


Washington and Oregon the mat- 
ter will go to general referendum 
vote during the year. 


Besides the above, mention should 
be made of a few activities of the 
League since the above resume was 


published :— 4. We must help the people of the 
We helped to defeat the proposed Southwest in their Boulder Canon 
amendment to the Federal Consti- hydro-electric project. 


tution for the taxation of public 5 
securities ; the Secretary attended 
and took part in the Santa Barb- 
ara (Calif.) conference in behalf 
of hydro-electric development for 
the seven states of the south-west ; 
toured the States of California, 
Oregon and Washington, stimu- 
lating public ownership and super- 
power; started the public super- 
power movement in Wisconsin 
and Minnesota, and, incidentally, 
on the way back from a western 


We want to formulate, have in- 
troduced in Congress and promote 
a federal law providing for a 
United States Superpower Com- 
mission to function in the United 
states” aS the —tivdre-ilectric 
Power Commission functions in 
Ontario. 


6. We want to develop a service of 
information to municipalities to 
help in their efforts in connection 
with public utility projects. 


trip, took part in the campaign 7. We want to unify and co-ordinate 
that elected Magnus Johnson to the municipal and public owner- 
the United States Senate. ship movements and_ especially 


those now arising in various sec- 
tions of the United States and 
So much for the work done. May Canada for public hydro-electric 


PLANS FOR THE NExtT Two YEARS. 
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and superpower, in order that they 
may become more effective and 
successful. 


APPEAL FOR HELP AND CO-OPERATION. 


All these things we should do. And 
yet, so far, our numbers and financial 
resources are comparatively meager. 


For example, the organization that 
is doing for the private utility corpora- 
tions what the Public Ownership 
League is doing for the municipalities 
of America, has a budget of $200,000 
a year. Against that we go out to 
battle with less than $9.000 a year. It 
is an unequal battle. But I submit to 
you that so far we have fought a good 
fight. 


Do you want this work to go on? 
Is it worth while? If so then we appeal 
to you to join hands with us, put a 
shoulder to the wheel and help to put 
the League upon a financial basis that 
will make it possible to do the work 
with increasing effectiveness and suc- 
cess in the future. 


1 KP) com LF —a 


First World Power Conference 
Mr. F. W. Field, H.M. Trade Com- 


missioner Department of Overseas 
Trade at Toronto reports the follow- 
ing regarding the First World Power 
Conference to be held in England 
during the coming summer. 


The programme of the First World 
Power Conference to be held at 
Wembley from June 30th. to July 
12th., 1924, is now available. The 
conference is promoted by the Council 
of the British and Allied Manufact- 


urers’ Association in co-operation with 
the various technical and scientific in- 
stitutions and industrial organizations, 
throughout the world and will be under 
the presidency of the Earl of Derby. 
National . Committees have been 
formed representing Great Britain, 
Miisttandes Canada, india, 7\merica, 
Austria, Belgium, France, Denmark, 
Czecho-Slovakia, Greece, Holland, It- 
aly, Norway, Roumania, and Sweden. 
The programme has been arranged in 
five divisions, under the general head- 
ings of :— 


1. Power Resources, in which con- 
sideration will be given to a 
survey of developed and undev- 
eloped national power resources. 


2. Power Production, governing 
water, preparation of fuels, 
steam power production, intern- 
al combustion engines, and 
power from other sources. 


3. Power Transmission and Distri- 
bution. 


4. Power Utilisation, for industry 
and domestic use, in electro- 
chemistry and_ electro-metall- 
urgy, for transport, for illumin- 
ation. 


5. General, comprising a number 
of subjects that do not readily 
lend themselves to classification 
in the previous divisions. 


The names of many eminent scient- 
ists, engineers, and power specialists 
figure in the list of authors of papers 


to be submitted. 
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Future Sources of Power Supply 


Report of Address by Sir Adam Beck at Ontario Municipal 
Electric Association Meeting at Toronto 


advisability of 
immediate steps to 
overcome the power shortage 
in Ontario by the installation 
of steam plants at strategic points 
throughout the Province was urged by 
Sir Adam Beck in his address before 
several hundred delegates at the meet- 
ing of the Ontario Municipal Hydro- 
Electric. Association, held in the City 
Council chamber yesterday afternoon 


(November 147.1923): 


Z ye \ iTS ex press 


taking 


“T have good news for you to-day,” 
he declared. “For months my engin- 
eering staff, supplemented by the best 
expert advice obtainable, have been 
working out the question of steam 
plants. My message to-day is this: 
By the proper location of steam plants, 
with respect to loads and economy in 
operation, it is anticipated that it will 
not affect the rates to consumers to any 
great extent over that necessary at the 
present time, until the ratio of steam 
plant capacity to total capacity is in 
excess of 40 percent. 


With the necessary permission from 
the “Government, sir Adam declared: 
he would be ready to proceed as soon 
as possible with the installation of a 
large steam unit in Toronto, costing 
probably between $8,000,000 and $9,- 
000,000, with an immediate capacity of 
approximately 100,000 h.p., and cap- 
300,000 h.p. 


This would release at once a similar 


able of extension to 


amount for other municipalities. 


““lherenis nothing: 1Or themisasiauiat 
I can see, unless we undertake some 
development on the St. Lawrence 
River, or establish a steam unit at, say 
Cobourg with probably 50,000 h.p.,” he 
continued. 

With these auxiliary units supplying 
40 per cent. of the total power out- 
put and the available development, in- 
cluding the St. Lawrence finally real- 
ized, Ontario would have, in 30 or 
40 years’ time, 4,500,000 h.p., or even 
5,000,000. 

Once the St. Lawrence scheme was 
accomplished, he said, it would be a 
simple matter to consolidate several of 
the present systems, reducing the 12 
now existent to five. 

“We are not asking much of the 
Federal Government in the develop- 
ment of power on the St. Lawrence,” 
said Sir Adam. All that was asked 
was the payment of one-fifth of the 
cost of the control dam at Morrisburg, 
which would regulate the levels of 
Lake Ontario. 


Interference and persecution by the 
Drury Government had cost the muni- 
cipalities of Ontario approximately 
$5,000,000, Sir Adam alleged, but this 
was a small matter when compared 
with the effect of such a policy in re- 
tarding the uses of electricity and in 
making no adequate provision for 1n- 
creased demand. 


La 
One of the many serious difficulties 
facing the country at the present time 
was the diversion of a large quantity 
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of water at Chicago by the Sanitary 
Commission of that city, thereby “de- 
fying the law, defying public senti- 
ment in both countries, and deliberate- 
ly and improperly and immorally div- 
erting water that affects the health and 
prosperity of millions of people in a 
foreign country.’ Sir Adam stated 
that on the best of authority he had 
been informed that the Solicitor-Gen- 
eral of the Federal Government of the 
United States intended taking legal 
action against the Chicago Commis- 
sion for its action. 


“But until we have got real objec- 
tion from the Dominion Government, 
our Federal authorities, the 
United States Solicitor-General would 
be almost powerless to prevent such 


OWl1 


diversion. The Chicago Drainage Canal 
had a capacity of 14,000 to 16,000 
second feet—an enormous body of 
water—almost double the quantity of 
water passing down the Ottawa 
River. 

Sir Adam cited figures showing the 
rapid increase in power consumption 


in the past decade. In the last two 
years there had been an increase of 
207 OCOR Tp. in. L913 the heure stood 
at 4+ oauen.or sin, 1923. 625,000" i. pz 
i his, ticzease had® taken placein® a 
period of marked depression. What 
would happen, he asked, once new i- 
dustries began operating ? 

Referring to the delegation from 
Oshawa to the Commission the prev- 
ious day, Sir Adam declared it was the 
first time that a group of manufact- 
urers had recognized or approached 
the Commission for assistance. 

“Financially, we are taking care of 
all our investments,’ he said. There 
was sufficient revenue to take care oi 
operation, maintenance, all interest 
charges, including the whole of the 
cost of the Chippawa canal. 

By December it was hoped to have 
another generator, making six. Two 
more had been ordered, bringing the 
total up? toveieht, “DPhis; it-appeared, 


was the® limit,” as@-there ‘was fot 


sufficient water for further additions. 


—The Globe. 
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Chronology of the Incandescent Lamp 


By Henry Schroeder, General Electric Company 


N 1802, Sir Humphry Davy 
gave a lecture  betore, the 
Royal Society in London, an 
association of scientists, de- 
monstrating that electric current could 
heat strips of metals to such high 
temperatures that they could be fused. 
Most metals rapidly oxidized, literally 
burned up, but platinum, if operated 
at a temperature just below its melting 
point, would remain incandescent for 


some time without oxidizing. This was 
the first demonstration that light could 
be obtained by incandescence through 
the heating effect of electric current. 


Two years previously, Volta had an- 
nounced his discovery: to the Royal 
Society that electricity could be ob- 
tained by chemical means. He made 
his historic Voltaic Pile, consisting of 
a column of silver and zinc disks with 
cloths wet with salt water, between 
them. This forerunner of the primary 
battery had been improved by the use 
of copper and zinc electrodes in dilute 
sulphuric acid and Davy had made a 
battery of a great many cells with 
which he had been experimenting. 


The first attempt at making an act- 
ual incandescent lamp was by: De la 
Rue in 1820. This consisted of a coil 
of platinum wire in a glass tube whose 
ends were covered with brass caps and 
from could be ex- 
hausted. This was probably done be- 
cause draughts of air would readily 
cool the incandescent platinum, but it 
is not clear just how it was ac- 
complished, 


which the air 


THe DyNAMo. 


In 1831, Michael Faraday discoy- 
ered that electricity could be generated 
by moving a wire in the neighborhood 
of a magnet. He demonstrated his 
historic disk machine before the Royal 
Society, but being interested only in 
pure research work, he did not develop 
Others fol- 
lowed this up but it was not until 
about 1871 that the dynamo was made 
commercial. 


his invention any further. 


The primary battery was 
practically the only source of electri- 
city, tor about “thirty earssedunneg 
which time several inventors improved 
it. During this period, although the 
dynamo was but a laboratory toy, it 
was, however, being developed, notably 
by Wheatstone, who patented the use 
of electro magnet fields in 1845; 
Pulvermacher, who, in 1849, proposed 
the use ‘of thin: plates ‘of sirongan, ene 
revolving bobbins (they could hardly 
be called the armature) to reduce the 
eddy currents; Siemens, who invented 
the shuttle -armature in 13656; “and 
Wheatstone, who made the first self | 
excited machine in 1866 by use of the 
residual magnetism. This latter dev- 
elopment was almost simultaneously 
discovered by Siemens. 


De la Rue’s Lamp, 1820 


DAES BAU iN, 
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Jt remained, however, for Gramme, 
in 1871, to make the dynamo commer- 
cial with his rediscovery of the ring 
armature sLhe next year, Alteneck 
invented the drum wound armature. 


EARLY LAMP DEVELOPMENTS. 


In 1840, Sir William Robert Grove 
improved the primary battery by using 
a platinum electrode in strong nitric 
acid within a porous cup set in dilute 
sulphuric acid. Zinc was the other 
electrode which was placed in the sul- 
phuric acid. This combination made 
a very powerful battery, having nearly 
double the voltage of previous batter- 
ies. He demonstrated his battery be- 
tore the Royal Society, incidentally 
heating a number of coils of platinum 
wire which he covered with glass 
Futiplers to) protect’ ‘them’ from 
draughts. These could hardly be called 
lamps, but he put a number of them 
about the auditorium and lighted the 
place with them. 

Frederick De Moleyns has the honor 
of having obtained the first patent 
(British) on an incandescent lamp. In 
1841 he made a novel arrangement 
consisting of a spherical glass globe in 
the upper part of which was a glass 
tube, open at the bottom, containing 
powdered charcoal. Through this tube 
ran a platinum wire ending in a coil 
inside the globe. Another platinum 
wire extended upward from the bot- 
tom of the globe also ending in a coil 
which did not quite touch the other 
coil. The powdered charcoal was sup- 
posed to fill the two coils and bridge 
the gap between, the air having been 
exhausted from the globe. Current 
passing through the platinum wires 
and the charcoal is supposed to have 
heated them and so give light. 


Staite’s Incandescent Lamp, 1848 


In 1845, J. W. Starr, a young Am- 
erican inventor, assisted by Peabody, 
the philanthropist, went to England 
and obtained a British patent on the 
lamps he had invented. One had a 
platinum strip whose length could be 
adjusted to fit the strength of battery 
used. [hewother. consisted: Ofvan fod 
of carbon operating in the vacuum 
above a column of mercury as in a 
barometer. 

During the next few years several 
inventors attempted making incandes- 
cent lamps, but none of them were 
practical as they lasted but a short 
time, were very inefficient and the cost 
of current, then practically exclusively 
obtained from primary batteries was 
so great as to make its use prohibitive. 
The more prominent inventors were 
Staite, who, in 1848, made a lamp 
using a platinumiridium burner cov- 
ered by a glass globe but operating in 
air, and Roberts, who made a-lamp 
having a graphite rod in a glass globe 
whose end was covered by a brass cap 
and from which the air had been ex- 
hausted. 


In 1859, Professor Moses G. 
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Roberts’ Incandescent Lamp, 1852 


Farmer, of the Naval Training Sta- 
tion, Mat AINE w port, eral hone rhe 
parlor of his home at Salem, Mass., in 
July of that year with strips of plat- 
inum operating in air. The interesting 
feature of these “lamps” was that the 
platinum strip was narrowed at its 
terminals to increase the resistance of 
these points so that the strip was uni- 
formly incandescent throughout its en- 
tire length. The terminals conduct 
heat away from the burner tending 
to lower the temperature of the plat- 
inum which was offset by the greater 


resistance at these points. Prof. 


Farmer's Lamp, 1859 


Farmer obtained a U.S. patent on this 
principle many years later (1882). 


During the early seventies, several 
Russian scientists made lamps. Lody- 
guine, in 1872, made one consisting of 
a “V” shaped piece of graphite operat- 
He lighted the 
Navy dockyard at St. Petersburg with 
two hundred of these lamps and the 
Russian Academy of Sciences awarded 


ing in nitrogen gas. 


him a prize of fifty thousand rubles, 
then worth about $25,000, for this in- 
vention. A company was formed to 


exploit his lamp but it soon failed. 
Kosloff, in 1875 made a lamp having 

graphite 

which operated in nitrogen gas. They 


several rods for burners 
were so arranged that one rod operated 
at a time and when it burned out, an- 
other was automatically put in circuit. 
The same year, Konn made a similar 
lamp but the graphite rods operated in 
vacuum. The next year, Bouliguine 
made a lamp consisting of a long gra- 
phite rod, only the upper part of which 
was in circuit. As this part burned 
out, the rod was automatically shoved 
up, a fresh portion thereby being put 


in circuit. It operated in vacuum. 


ug 
RAAAAAAAAAANH 


Lodyguine’s Incandescent Lamp, 1872 
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Konn’s Lamp, 1875 


THe Arc LAMP. 


During all this period the arc lamp 
was being gradually developed. The 
beginning of its general commercial 
use may be said to have been made by 
Jablochkoff, who, in 1876, lighted sev- 
eral boulevards in Paris with his 
“Electric Candle”, an arc light consist- 
ing of two carbon rods held together 
side by side but insulated from each 
other by kaolin. In this country there 
were several pioneer arc light systems, 
notably those of William Wallace, of 
Ansonia, Conn., who became associated 
with Prof: Farmer; Charles F. Brush, 
of Cleveland, Ohio; Edward Weston, 
of Newark, N.J., and Ehihu Thomson, 
who became associated with Edwin J. 
Houston. 


Tue INCANDESCENT LAMP. 


In 1878 the extensive use of the arc 
lamp created a demand for an electric 


light of smaller size. In this country 
several inventors were attacking this 
problem, among which were William 
Bh: Sawyer, Prot. Farmer, Hiram S. 
Maxim and Thomas A. Edison. Both 
Sawyer and Farmer made lamps hav- 
ing a graphite burner operating in 
nitrogen gas, and made a 
sheet platinum lamp-and another con- 
sisting of a graphite rod operating in a 
rarefied hydrocarbon vapor. 

Edison had a well equipped laborat- 
ory at Menlo Park, N.J., where he had 
several assistants and many workmen, 
about a hundred people all told. He 
had made many inventions among 


Maxim 


which was the quadruplex telegraph, 
the carbon telephone transmitter and 
the phonograph, all of which are in 
use at this day. 


s 


Edison first made many experiments 
This 
work began in the spring of 1878, and 
owing to the seeming impracticability 


to confirm the failure of others. 


of carbon for a light giving element, 
he decided to try platinum. Finding 
that it had to be operated close to its 
melting temperature, he designed a 
thermostatic regulator to automatically 
short circuit the burner when it be- 
came too hot. ~~ He? found) that.’con- 
tinued heating and cooling drove gases 
out of the platinum so that it became 
extremely hard and could be operated 
at much higher temperature so that it 
could give more light. He also made 


several other experimental lamps. 


Realizing that the series system of 
distribution was impractical for house- 
hold lighting where each lamp must be 
independent of every other, he tackled 
the problem of making a completely 
new system patterned after gas light- 


ing. He finally evolved a_ practical 
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Reasoning that a 
high resistance lamp would be neces- 
sary on such a system, he made a plat- 
inum lamp having a long coil of fine 


multiple system. 


wire mounted on pipe clay. This he 
put in a one piece all glass globe which 
he considered necessary to maintain 
the high degree of vacuum then avail- 
able by the Geissler and Sprengel mer- 
cury pumps that had recently been in- 
vented. 


The object of the high vacuum was 
an endeavor to drive off further gases 
occluded in the platinum wire so that 
it could perhaps be operated at even 
temperatures, 2 = This 
however, was very expensive to con- 


higher lamp, 


struct and to renew. He then made 
the bold attempt at making such a lamp 
with a-thin carbon “filament”, as he 
later called it, with the idea that, if 
successful, it would be so cheap that it 
could be thrown away when it burned 
out. 


Priel, trials, he finally 
mounted a carbonized piece of ordin- 
ary sewing thread in his all glass 
globe, and turned the current gradually 
on. This was Oct. 21, 1879, and the 
lamp burned continuously for about 
forty-five hours before it failed. He 
applied for a patent, and on Jan. 25, 
1880, a basic incandescent lamp patent 
All incandescent 
lamps made to-day embody the basic 
features of his patent. 


several 


was granted him. 


During the next three months every- 
thing conceivable was carbonized to 
a better carbonized 
paper giving results that justified him 
in announcing his invention. 
peared in a full page article in the 
New York Herald of Dec. 21, 1879. 


A demonstration of his complete light- 


make filament, 


This ap- 


ing system was made at Menlo Park 
during the Christmas holidays by 
lighting the grounds and nearby coun- 
try roads with lamps on poles. The 
crowds that came out were so great 
that the Pennsylvania Railroad had to 
run special trains. Announcement of 
his invention almost created a panic 
in the market for gas stocks. Many 
scientists foolishly proclaimed his in- 
vention to be impossible before they 
saw the actual demonstration. 


INTRODUCTION OF THE INCANDESCENT 


Lamp. 


The first commercial installation of 
the Edison lamp was on the steamship 
Columbia, which started May 2, 1880, 
on a trip round the horn to San Fran- 
cisco. Arriving there in July, the in- 
stallation was deemed entirely success- 
ful in its operation during the trip. 
By this time, the carbonized bamboo 
filament had been developed, which 
made the lamp more sturdy. Several 
other commercial installations were 
made during the next two years but 
Edison believed that the most import- 
ant work was the development of cen- 
tral lighting stations. The first one 
was the Edison Electric Illuminating 
Company, of New York, now the New 
York Edison Company, which started 
the. Pearl ‘Siréet Station on vsept, 
1882, with a load of about 400 lamps 
supplying some 85 buildings wired for 
over two thousand lamps. 

The first commercial lamp really had 
no base; the two leading-in wires were 
simply soldered to strips of copper 
fastened to the neck of the bulb by 
string. A socket was made which con- 
sisted of a hollow piece of wood with 
two strips of copper and a thumb 
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screw, the latter holding the lamp 
tight in the socket. A base was soon 
developed, consisting of a screw shell 
and ring for terminals with wood for 
insulation, fastened to the bulb with 
plaster of paris. This was a very 
bulky affair, which was later changed 
to a cone shape ring and screw shell. 
This was again changed early in 1881 
to the present form of base, as the pre- 
vious base, with plaster of paris used 
for insulation, was apt to pull apart 
when the lamp was firmly screwed in 
the socket. 


The first commercial lamps were 
made for 16 candlepower and had an 
efficiency of “eight lamps per horse- 
power’. The term “watts” had not 
Comesintomise at this time. Their 
maintenance of candlepower during 
their life was poor compared with the 
modern lamp, giving an average ef- 
ficiency throughout life of a little over 
one lumen per watt. Their price was 
one dollar each. In 1881, lamps were 
made ten per horsepower for use on 
circuits where the voltage regulation 
was good. 

Soon after Edison had commercially 
established his incandescent lamp, 
many concerns started manufacturing 
lamps in competition with him. Nearly 
each of these manufacturers had its 
own form of base. There were four- 
teen kinds of different bases made, 
some of which disappeared from use. 
Of the total lamps made in 1900, about 
70 per cent. had the Edison base, 15 
per cent. the Westinghouse base, 10 
per cent. the Thomson-Houston base, 
and 5 per cent the remaining bases. A 
campaign was then started to stand- 
ardize the Edison base, adapters being 
sold at cost for Westinghouse and T-H 


sockets, so that the Edison base lamps 
could be used. In a few years the de- 
sired results were obtained. 

During the first ten years, the lamp 
was considerably improved, mainly 
through experience gained in manu- 
facture. Two Englishmen, Wynne 
and Powell, invented the cellulose fila- 
ment, which about 1894 had generally 
superseded the bamboo filament. This 
filament was “treated” that is, coated 
with graphitic carbon by a process in- 
vented by Sawyer, the man who had 
attempted making a practical lamp in 
1878. Since the general adoption of 
the treated cellulose filament in 1894, 
there has been but httle improvement 
in the carbon lamp except for Dr. 
Whitney’s metallized-carbon or Gem 
lamp. The carbon lamp now has a 
mean efficiency throughout life of 


about 2-34 lumens per watt. 


THE GEM LAmp. 


Dr) Wills Re Whitney, head cof tne 
Research Laboratories of the General 
Electric Company at Schenectady, had 
developed an electric resistance furn- 
ace, Ihis#consisted ot <a tilbe of. car 
bon inside of which articles to be 
heated could be placed. The tube was 
packed in sand, a heavy current heat- 
ing it to a high temperature. Among 
his experiments he heated some carbon 
filaments to a temperature much higher 
than that attained in the ordinary oil 
burning carbonizing furnace. He 
found that the resistance characteristic 
of the filaments was changed making it 
similar to that of metals, that is, the 
resistance of the filaments increased 
with increases in temperature, whereas 
the reverse occurred with the regular 
filament. Ultimately he was able to 
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produce a lamp whose filament could 
be operated at a much higher tempera- 
ture and which blackened somewhat 
less during its life, so that the lamp 
gave a mean efficiency throughout life 
of about 3-% lumens per watt. 


This was called the Gem lamp and 
was put on the market in 1905. Many 
millions of these lamps were sold be- 
fore they disappeared from use in 
1918. They were originally made with 
two hair pin filaments in series and in 
1909 the filament was made in one 
piece a single oval, the same in ap- 
pearance as the regular carbon lamp. 


THEe Osmium CAMP: 


Dr. Auer von Welsbach, who had 
produced the gas mantle bearing his 
name, invented a lamp having a fila- 
ment of the metal osmium. It was 
commercially introduced in Europe in 
1905, but as osmium 1s such a rare and 
expensive metal, costing more than 
platinum, it was impractical to manu- 
facture it on a large scale. It quickly 
disappeared from use, even in Europe, 
largely due to the tungsten lamp which 
appeared: soon) aitet-10 hes staitim 
lamp was only made for low voltages, 
to burn two or more in series on 110 
volt circuits, and had an average ef- 
ficiency throughout hfe of about 5 
lumens per watt. It was not marketed 


in this country. 


hee TANTALUM [GAM?, 


Von Bolton, in investigating various 
materials for filaments, produced the 
tantalum lamp which was put on the 


market in this country in 1906. ‘Tant- 
alum is a metal that had been known 
to science for abouts Aentury,* “Ele 


finally obtained some of the pure met- 
al and found it to be ductile so that it 
could be drawn out into a wire. It has 
a low specific resistance so the filament 
had to be much longer and thinner 
than the carbon filament. 

It had a good maintenance of candle- 
power during its life, having a mean 
average efficiency of about 4-% lumens 
per watt. The life on alternating cur- 
rent was considerably shorter than on 
direct current due to more rapid crys- 
tallization of the filament. It disap- 
peared from use in 1913. 


‘Toe “DOUNGSTEN’ FIPAMEN Tomo are, 


In. 1902, two “Austrians, 3) Gstrand 
Hanaman, were chemical laboratory 
the High 
School in Vienna. Just was utilizing 
his spare time by also working in an- 
other laboratory trying to make a lamp 
with boron for the filament. In the 
summer of that year he got Hanaman 


assistants. ih Technical 


to assist him and together they con- 
ceived the idea of making a tungsten 
filament lamp. They worked for two 
years on both lamps, but the boron 
lamp was a failure. 

Tungsten had been known for many 
years and was mainly used in steel as 
an alloy which made the steel extreme- 
ly hard. The properties of the pure 
Drs. Just 
and Hanaman found it to be extremely 


metal were not well known. 


hard and brittle, very heavy—nearly 
twice as heavy as lead—and to have 
an extremely high fusing point. Its 
melting temperature is now known to 
be about 3350 deg. C., a temperature 
at which asbestos and fire brick would 
melt like wax.. It was impossible to 
draw it into a wire, so they adopted 
roundabout methods of making a fila- 
ment. 
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One method was to deposit tungsten 
on a carbonaceous core; another was 
_ by making a paste of tungsten powder 
and a carbonaceous material and 
the paste- into a thread 
through a hole drilled in a diamond. 
After many experiments and failures 
they finally succeeded in producing 
tungsten filaments free from carbon. 
They induced a Hungarian lamp man- 
ufacturer to try these filaments com- 
mercially which were soon found to be 
a striking success as they could be 
operated at an efficiency about three 
times that of the carbon lamp. 


squirting 


A patent was applied for in this 
country in July, 1906. Its issue was 
delayed owing to the interference of 
three other parties, each also claiming 
to be the inventor. After prolonged 
hearings in the Patent Office, the ap- 
plication of one party for his patent 
having found to be fraudulent, the 
patent was finally issued to Just and 
ilanamanenelebruary, 1912. 


The lamps were put on the Amer- 
ican market about the beginning of the 
year 1907, the first lamp being the 100 
watt size for 110 volt circuits. Later 
as it became commercially feasible to 
make thinner filaments, 60, 40 and 25 
watt lamps were sold. Series lamps 
for street lighting circuits from 40 to 
250 candlepower were made, tungsten 
flashlight lamps gave a tremendous 
boost to the flashlight business as the 
lighting capacity of the batteries was 
thereby tripled, high wattage lamps up 
to 500 watts were soon developed for 


commercial lighting, etc. 


DRAWN TUNGSTEN WIRE. 


Many scientists had tried to produce 
ductile tungsten and about 1906, when 
the Research Laboratories at Schen- 
ectady, began its experiments the con- 
sensus of opinion was that it was im- 
possible. 


The Laboratories’ first discovery was 
that if tungsten is prepared in a partic- 
ular way it could be hammered at cer- 
tain high temperatures, which elong- 
ated: it@and changed its) ior: [his 
was something no one else had done. 
At this time a circumstance led to the 
invention of the amalgam filament pro- 
cess, a modification and improvement 
of that of Just and Hanaman. 


Later, however, research work was 
réesuimeds gine ties Cuiled VOL “LOM iticera 
way to make tungsten ductile. A re- 
markable and important discovery was 
made that under proper conditions of 
working, the crystals of the metal 
tungsten were drawn out into fibers 
and in that state the tungsten filament 
was no longer brittle, but ductile. This 
is exactly the opposite of what would 
be expected from the knowledge of or- 
dinary metals. The first success was 
repeatedly drawing a 
tungsten filament under careful heat 
conditions through heated dies. With 
this beginning a commercial process 
was developed and drawn tungsten fil- 
ament lamps were put on the market 


(ie uo) Dele 


obtained by 


Drawn tungsten wire greatly simpli- 
fied the manufacture of the lamp and 
at once converted the formerly fragile 
lamp into a sturdy one. 


—National Electric Light Association 
Bulletin. 
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Dominion’s Position in Power Development 


Stands Second on List in Output of Electric Energy per Capita 


A bal olievi lak Cie) saat! 
thereon recently published in 
the United States, and which 
include Canada, give a very in- 
teresting review of the use of elec- 
tricity per capita and of the compara- 
tive amounts of water power and of 
fuel power in use in a number of 


comments 


countries. 

It is always of interest to see our- 
selves as others see us and some of 
the principal results are quoted below, 
exactly as published with the exception 
that the Canadian figures are slightly 
modified to correspond with the final 
figures with the last Census of Popula- 
tion and the final figures of the last 
Census of Central Stations. 


Total electric output in kilowatt-hours 


population 


Dwellers in electric lighted abodes in 


total population 


\Vater power developed, in horse-power 


population 
Hydro-electric v. fuel plants :-— 


Water powér,.sper -cent. ‘ot total .2 


Fuel power, per cent. of total 


It will be seen from the above that 
the output of electric stations per 
capita in Canada is nearly one and a 
half times as great as in the United 
States and that the amount of water 
power developed per capita is nearly 
four times as great—also that water 
power constitutes 88 per cent. of the 
electric generating capacity in Canada 


were eee ee eee ee 


i ey 
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but only 24 per cent. in the United 
States. 


Of the actual output in kilowatt 
hours (as distinguished from plant 
capacity) of central station plants in 
Canada, 97.2 per cent. is produced by 
water power. 


The output of electric energy in 
kilowatt hours per capita for the coun- 
tries leading in this respect stands as 
follows: Switzerland, 700; Canada. 
683; Norway, 493; United States, 
472; Sweden, 364. 


—Natural Resources, Canada. 


Canada United States 
per head of 


see ease Cauattess 683 472 
per cent, ‘of 

2 EERE COLT OT 36.8 
per 1000 of 

ca eerste ce eae 338 90 
erie mes 88.1 23.7 
Cy enente i} 2 1g G2) 76.3 
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Mr. O. M. Perry Honored by 
Employees of Windsor 
Hydro System 


On the evening of November 10th., 
the ballroom of the Prince Edward 
Hotel, Windsor, was the scene of a 
very delightful event, when the Com- 
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mission and the employees of the local 
Hydro system and their friends as- 
sembled for the purpose of tendering 
a banquet to Manager O. M. Perry 


OP VE erry 


to mark the tenth anniversary of his 
being its chief executive officer. Mayor 
H. W. Wilson was Chairman of the 
gathering and in addition to musical 
numbers there were addresses by 
Hydro Commissioner J. H. Sheppard 
and Chairman J. E. Banwell. Mayor 
Wilson, on behalf of the employees, 
presented Mr. Perry with a travelling 
bag and Mrs. Perry with a bouquet of 
roses. 

After thanking those present for 
their very kind remembrances, Mr. 
Perry described the conditions under 
which the Windsor system began 
operations when he came there ten 
years ago, and the vast increase since 
that time. He felt that the growth re- 
flected the wonderful co-operation and 
interest of his staff, and the loyalty 
they showed. The system was being 
operated in the interests of the public 
at large and the absolute absence of 
political influence had contributed con- 
siderably to its success. 
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Hydro Lamps vs. Old Sol 


HE key-word of industry and 
commerce at the present time 
seems to be “production”. On 
every hand the effort is be- 

ing made to increase results. Artificial 

light has been found to have a very 


decided effect upon production in in- 
dusry and upon sales in commerce. 


The following suggests its possibili- 
ties in a comparatively new and inter- 
esting field. 


Attention is being directed toward 
artificial light to accelerate the growth 
of plants indoors. Inspired by the 


suggestion a simple experiment was 
tried in the Illumination Section of the 
Commission’s Laboratories. 

Two slips of scented geranium were 
selected, as nearly identical in size as 
possible, from the same parent plani 
and were planted in the same kind of 
soil in similar pots. One slip was 
kept on the floor of the lamp life test 
room and the other in a south window 
of one of the photometer rooms. In 
this window plant has an unobstruct- 
ed exposure to direct sunlight during 
practically the whole period of day- 
light. 
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1] Month Growth 
Daylight 


Syenstrs Sotryelties? 
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In the life test room the plant 1s ex- 
posed to full intensity of illumination 
about 22 hours per day on the average. 

The only attention paid to the plants 
was to keep them watered. 
in the life test room required water 


The plant 


every day while the other requirea it 
about once every second day. 

Owing to the dry nature of the heat 
in the life test room. the humidity 
is undoubtedly lower than in the phot- 


i Month Growth 
Eleelae Ls eh r 
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ometer room near the window. 

‘The stemperarire.s tithes isiemecest 
room was from 80° to 84°F, and at 
the window of the photometer room 
from. about 72° on. a cloudyeday ao 
79°F. during sunshine. 

The intensity of illumination in the 
life test room where the plant is kept 
is 4,200 foot-candles. 

The photo No. L.1288 shows the 
difference in growth for 1 month. 
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Accidents and Shadows; Their Cause 
and Remedy : 
By W. E. Bush, B. T. H. Lighting Service Department 


HE tactithat of recent ears 
the number of industrial acci- 
dents has increased appreciab- 


ly is rather surprising when 
one considers the number of safety 
devices which have been applied from 
time to time for the sole purpose of 


making apparatus and machinery 
“foolproof”. It is evident that one 


must look beyond immediate causes for 
an explanation of this unfortunate 
paradox. The provision of emergency 
switches, guards, and other safety ap- 


pliances, undoubtedly tends to relieve 
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the number and severity of accidents ; 
but it does nothing to correct the first 
cause of nearly all accidents, 1.e., bad 
lighting. _Workmen do not stumble 
or put their hands or feet into moving 
machinery for fun, but usually because 
they cannot see what they are doing. 
When serious, and perhaps fatal, con- 
sequences ensue the immediate cause, 
such as unprotected machinery, etc. is 
blamed; whereas the chief offender is 
the lighting installation. 


take the case. ol an-operator of a 
milling machine in a factory at night; 
the shop floor, especially in the vicinity 
ot the “macuine,.is--usually littered 
with work, thus making it difficult at 
times to pass from one portion of the 
shop’ to another. Phe operator, in 
passing round the back of the machine, 
attempts to step over a heap of work; 
in doing so he stumbles and, in an 
effort to save himself, thrusts his hand 
out and it is trapped in the gears of 
the machine. 
is pressed and the motor stops. The 


The emergency switch 


switch has justified its existence by 
operating effectively when required, 
but it could not prevent the accident, 
although it certainly limited the con- 
sequences. The accident is directly 
and immediately due to the operator 
stumbling over a heap of work and, 
if the man is requested to give his own 
opinion, he will probably say that he 
thought he had cleared the heap. The 
firstmancmrea =catise ol the accident, 
however, lies in the difficulty of de- 
termining the exact position or contour 
of an object inadequately illuminated 
by poor artificial light. It is possible 
that a portion of the heap of work may 
have been in a dense shadow and could 
not be clearly seen, or it may be that 


the light was not properly diffused. 

A certain amount of shadow is ne- 
cessary 1f objects are to be clearly 
Seen. “2eturner cutting a’ thread” on’ a 
piece @mmctecl In a -latiie, can only ‘see 
the thread because of the shadow 
which is cast by the thread itself. If 
the illumination were perfectly even 
on, every. portion of the thread, it 
would appear like a flat surface. 


black shadows are very 
troublesome, and are a source of con- 
stant danger because of what’ they may 
concealWeihey mare a dennitescalise Od 
accidents, although in the majority of 
industrial works the systems of elec- 
tric lighting which produce these sha- 
dows are not suspected. This 1s be- 
cause electric light is generally ac- 
cepted to be better than any other light 
and, therefore, is not considered cap- 
able of producing effects likely to be 
harmful to operators of machines, etc. 

Until quite recently industrial light- 
ing problems did not receive the ser- 
tiie 
general principle appeared to be to in- 


Deep 


ious consideration they deserve. 


stall a number of lamps in certain 
positions without due consideration of 
the requirements of operators, or the 
efficiency of the light obtained. Con- 
sequently, after an installation had 
been completed a short time, it was 
very often observed that workmen had 
moved the lamps and had tied them in 
the desired positions with pieces of 
Where lights are juggled with 
the result 
general inefficiency. 


string. 


in this manner must be 


For satisfactory general ilumina- 
tion in industrial plant the lighting 
should be such that no shadows are 
produced that are so dense as to make 
vision difficult where the direct light 
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from one or two sources is cut off. 
Again, the shadows should not be so 
sharply defined as to cause confusion 
between a machine part and its sha- 
dow; they should be soft and luminous 
-and not a source of danger to limb 
and life. 

Electrical. Review. 
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Accident at Penetanguishene 


An accident occurred at Penetang- 
uishene on Saturday, September Ist., 
which deserves special mention due 
to the fact that Thomas Hartley, line- 
man in the employ of the local Com- 
mission was responsible for saving the 
life of a man who had been severely 
shocked while engaged in the operation 
of an electric motor driven concrete 
mixer. 

This concrete mixer was originally 
installed in the basement of a building, 
with all metal parts properly grounded, 
the electrical work having been per- 
The con- 
crete mixer was at a later date moved 
into the yard and properly grounded 
to a rod-driven into the ground. The 
conduit carrying the conductors to the 
mixer and the switch box was also 
properly grounded. The operators of 
the cement mixer had evidently moved 
the machine at various times and in do- 
ing so, the conduit carrying the con- 
ductors had become detached from the 
switch box, thus leaving a certain sec- 
tion of the wire without any protection 
whatever and allowing the conductor 
to come in contact with the metal 
frame of the switch box, thus causing 
a ground at that point. The connec- 
tion to the ground rod had evidently 
become detached after the mixer had 
been moved from its original position 


formed by a local wireman. 


in the yard and proper precaution for 
reconnecting same had not been taken. 
A piece of galvanized iron had been 
placed over the switch box on the 
mixer to protect the former from the 
weather, and one of the operators, in 
raising this shield to reach the switch 
handle to shut off the motor, evidently 
received a shock which threw him for- 
ward on to the machine, in which posi- 
tion he remained for several minutes 
before being removed. It might also 
be stated that the ground around the 
concrete mixer was wet and muddy. 
and, therefore, the man’s body offered 
a perfect path to ground as soon as 
contact had been made with the gal- 
vanized iron shield over the switch 
box. The man’s assistant, seeing his 
predicament, rushed to his aid and as 
soon as his hands came in contact with 
the body of his companion he also was 
rendered unconscious by shock. 

Thomas Hartley, and another line- 
man in the employ of the local Com- 
mission, happened to be working near 
by and immediately came to the aid 
of the two injured men, each putting 
into practice their training in resus- 
citation which had been given them at 
various times to enable them to take 
care of | -emercencies sot this, wines 
Thomas Hartley, being more skilled 
in the art of resuscitation, succeeded 
in reviving his man after working on 
him for thirty-five (35) minutes, but 
the other lineman was not so success- 
ful and was unable to revive the other 
man he had been working on. In 
justice to Thomas Hartley, it might 
be stated that he continued to work on 
his man after the Doctor had given 
him up as dead and this man is now 
going about his work without any evil 
effects of the accident. 
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The Toonerville Trolley Which 
Meets all the Trains 


_ The picture shown herewith is not 
the original of the above title, but is 
that of an improvised car that operates 
between Nipigon Camp and the Can- 
adian National lines. It was origin- 
ally a flat car, but was later boxed, 
and is drawn to and from the Can- 
adian National lines by a donky en- 
gine. It is used for carrying pass- 
engers, baggage and freight. The crew 
consists of a conductor, brakeman, 
baggage man, fireman, express mess- 
enger and mail clerk, all in the person 
of the engine driver. The decorations 
were added one night by some of the 
boys of the camp. 
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Walt Whitman’s Boosting 
Poem 


Don’t sit supinely on your roost, 

But come along and help us boost 
For better things of every kind 

And leave your kicking clothes behind. 
Oh, let us boost for smoother lawns, 


For better lights and shorter winded 
bletherskites, 

For finer homes, for taller trees, 

For bats and boots and bumblebees, 
For shorter hours and longer pay, 
And fewer thistles in our hay, 

For better grub and bigger pies, 

And two more moons to light the sky, 
And let the wolves of war be loosed 
On every man who does not boost. 


—Wurton Canadian Echo. 
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‘“‘He is Thinking About 
Packards’”’ 


Not long ago a man, who ranks 
as a department head in a factory 
note lara walking 
iurouchmone ot  thexdepartments 
swinging along in a rather super- 
cilious manner, rather than nodding 
to others as he passed them. 

Some one asked the man through 
whose department he was passing, 
“What is: the: matter with Jones? 
He seems quite airy this morning.” 

“Oh, that’s nothing,” replied the 
foveiaieey cles iicesthimkine, about 
Packards !” 


Doesnt that ,expression \fiteain 
pretty well with quite a lot of people 
we run across from time to time— 
men and women, who, instead of 
thinking about their jobs, instead of 
devoting all their eight or ten hours 
a day to the work for which they 
are paid, spend a good deal of the 
energy in “thinking about Pack- 
ards?” 

Hoping to own a fine car is abso- 
lutely the proper ambition. I am 


from here, was 
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talking about an entirely different 
kind of dreaming. 


Girls are thinking about the time 
when some gay Lothario will snatch 
them away from the arduous and 
distressing task, to which, perforce, 
they are chained; and young fellows 
ate thinking “OL the jazz. mitisic to 
which they will listen that evening 
or dream about the hour when they 
will be released from the curse of 
their employment. 

Others are waiting for their ships 
to come in, in the form of the pass- 
ing of a relative of theirs, or of their 
wife’s. 

“Thinking” ors Packards “eerie 
occupation of a type of individual 
of which there are altogether too 
many. ~ Thesetdreamerssdo notas.a 
TH lee etavery rar 

They generally think themselves 
of much more consequence than they 
are, and are the type which, if some 
should leave them the 


gitt-price ot wa 


“ancestor” 
would 
assume somewhat large head pro- 
portions. 

If the 
Packards” instead of thinking of 


Packard, 


maiden who “thinks of 
her job should be snatched from her 
fiery furnace of labor she would be 
apt to strut quite consequentially, 
basking in the light of her rescuer 


rather than in the light of her own 
ability and personality. 

Such a one might be like the wife 
of a certain lawyer, who, after hard 
work for many years was appointed 
judge of a federal court, much to his 
wife’s satisfaction. 

Shen loved. to called 
“Judge” and asked him, one day, 
“Now that you area Judge what am 
I?” To which the long-suffering 
man replied: “You are the same darn 


hear him 


fool you always were.” 


As a rule the really worth-while 
people do not strut, and although 
they may have plenty of Packards, 
do. not..dtéam, O1- them. elogis rie 
little person who struts and thinks 
of himself or herself more highly 
than should be. 


It isn’t a half-bad 
creatures of earth who are employed 


idea tor ts 


by some ‘oné ‘else as ‘department 
heads, salesmen, sales managers, or 
even officers of companies, to think 
at least during the working hours, 
of the task at hand and “think of the 
Packard” in quiet seclusion and tell 
no one. 


but 
materially 


Strutting gains nothing 


sneers, and interferes 


with successful accomplishment.—- 


—Turnbull Cheer. 
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-Fypro News [TEMS 


Central Ontario System 


Estimates are being prepared for 
improved street lighting on Dundas 
St. in Napanee. 

* Ox 

Work has been started on a two and 
one-half mile extension to the rural 
system in Kingston township. 

*K OK Ox 

Contracts have been signed and 
construction will be carried out next 
season on lines to serve the village of 
Grafton and the surrounding rural 
district. 

Kx 

Lines are under construction in the 

Bowmanville Rural Power District. 
* Ox 

A line to serve one customer on the 

Kingston Road is being constructed in 


the Trenton Rural Power District. 
* * * 


Niagara System 


A large artificial ice plant is about 
to be built at Windsor which will re- 
quire 1000 h.p. from the local System. 
Mehe=iceus tobe used for refrigerator 
Cir: 

enc 

The present 26,400 volt line. to 
Sarnia is fully loaded and a 110 kv. 
line from London is being considered. 
With alO kk y.Station at Sarnia; the 
present 26,000 volt line would form a 
very substantial tie line between two 
main Stations. 


Work has been commenced in con- 
nection with 4000 volt transmission 
lines to the Villages of Jarvis and 


Wheatley. 
ee 


Ottawa System 


A new contract for 25 h.p. has been 
secured in the Nepean Rural District. 
A three phase line of about half a mile 
will be necessary to serve this con- 


sumer. 
xk oe OX 


Rideau System 


The local Hydro Commission in 
Smiths Falls are arranging to invest 
their surplus funds in bonds of the 
Province of Ontario. 

OR 

Inethemrecent- action: of the: Kempt- 
ville Milling Company versus the Vill- 
age of Kemptville, the municipality 
was awarded judgment with costs and 
damages on a counter claim. Give 
proposed appeal by the company has 
now been abandoned and they have 
signed an agreement with the Village, 
by which they agree to resign their 
claims, remove their poles from the 
streets, and pay all preliminary costs 
of appeal. 

The Village on their part, agree to 
pay their own costs in the action and 
waive their counter-claim. The Vill- 
age costs in this action will be paid 
from the surplus funds of the Local 
Hydro Commission. 
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St. Lawrence System 


The Municipality of Alexandria 
have engaged a man to construct an 
extension of the system to the Hamlet 
of Green Valley. The extension will 
be 3 phase standard rural construction 
and will supply a wood working plant 
requiring a maximum of 60 h.p., as 
well as several lighting consumers. 

An additional power consumer is to 
receive service in Winchester Village, 
requiring 20 h.p. to operate a chopping 
mill. 

rae te 

In the presence of members of the 
Public Utilities Commission and other 
interested citizens, the two gasoline 
pumping units installed at the water- 
works station at Brockville for the 
Commission were this morning (Dec- 
ember 5.) given a thorough and sat- 
isfactory test before being accepted 
from the manufacturers. 


Each of the pumps, manufactured 
by Babcock-Wilcox and _ Goldie 
McCulloch. Go... déimited) "Galt and 
operated by Sterling engines has a 
capacity of 2,000,000 imperial gallons 
per day at 110 Ibs. pressure, equal to 
six and two-thirds fire streams from 
a nozzle one and one-eighth inches in 
diameter. 


The engines are rated at 225 horse- 
power at 1,500 revolutions per minute, 
but were, however, tested at but 1,375 
revolutions per minute. 


With six fire streams in operation, 
the pumps maintained a pressure of 
110 lbs. and when the pumping plant 
had been entirely shut down, the new 
units were found to attain a pressure 
of 110 lbs. within three minutes. 


Dr, H. A: Clark, chairmans orate 
Public Utilities Commission, estimates 
that because of a saving in the amount 
of coal consumed, and a reduction in 
other expenses, the new pumps will 
pay for themselves within four years. 
The estimated saving in fuel through 
their installation is $4,000 per annum 
and the cost of the pumps will be be- 
tween $12000 and $13,000. 


The pumps have been installed for 
the purpose of providing the most ad- 
equate fire protection possible. In the 
event of a failure of Hydro power, 
it is stated that under the old system 
of a steam emergency unit, at least half 
an hour would be required to develop 
fire’ pressure) y..Within thisespaceret 
time it would be possible for heavy 
fire loss to occur. The new pumps 
are to provide for such an eventuality 
and fire pressure may be attained with- 
in three or four minutes instead of 
within half an hour. 

—Brockville Recorder & Times. 


* Ok 


AcaVic eee 
Names on Election’ Ballot 


The Election Ballots which will be 
distributed and marked on the first day 
of the January Convention (January 
24, 1924), will contain the following 
names as candidates for the various 
offices :— 


PRESIDENT, 

JE 3B. Phelps = tacclamation 
VICE-PRESIDENT, 

declan tees. 

V.S. McIntyre. 


SECRETARY, 
S. R. A. Clement, (actlameanons 
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‘TREASURER, 
AN ban is Fa 
G. J. Mickler. 
DIRECTORS AT LARGE, 
Wicks Catton, 
Ne eavicktienry, 
GQaeNLaPerry, 
OAT. Scott. 
ole ee eler 
he ld Yates, 
District DrIREctTors, 
Niagara District, 


1 KE n— 


J. G. Archibald, 
Be wirost: 
Central istrict, 
He Omeiisk, 
J. E. Skidmore. 
Georgian Bay District, 
Je eee Eden: 
is. Jeestapleton: 
Northern District 
R. H. Staford, (acclamation). 
Eastern District, 
(To be named at Convention). 


rRyu——n 


List of Electrical Material, Devices and Fittings 


Approved by The Hydro-Electric Power Commission 
of Ontario in November 1923. 


Appliances 


Hack Fue, Ort BURNER SYSTEM, 
(Submittor), 1301 Lansdowne Ave., 
soronto,’ Ont. 

CorMAN ‘ENGINEERING Co. LIMITED 
(Min wo4/. Dutrerin« St.;, Poronto, 

Motor-Operated Oil Furnace. 

THE FRANK E.. Woxcotr: MAnv- 
FACTURING CoMPANY, Hartford, Conn. 

Curling Iron, “Wavette’’. 

x ok Ox 

DuraBLe Exvecrric APPLIANCE Co., 
Slelarvis St.; Loronto,. Ont. 

Portable Air Heaters, Cat. Nos. A. 
HO ieana sD. LOZ, 

x ok Ox 

jeeeeie  SiclAvGHLIN LIMITED, 
145-155 Sherbourne St., Toronto, Ont. 

Electrically-operated Carbonators. 

* ok OK 

HAMILTON ENGINEERING SERVICE 
Limirep, 195 King William St., Ham- 
ilton, Ont. 

Blue Print Dryer. 


Unitep Druc Co. Limirep, (Sub- 
mittor), 78 Broadview Ave., Toronto, 
nn 


THe Frank E. Wotcott MAnu- 
FACTURING COMPANY, (Mfr.), Hart- 
ford, Conn. 

Curling@liten, wellectr exon 

*PHEDeS. LeLeGrRigk, GOs a22/7 We 
Randolph St., Chicago, Il. 

Sign Flashers, “New York Flash- 
ers’, Types G, 4-G, L.V. “Skedoodle”, 
Gat Nos1GZ 

* Ok Ok 

*TLANDERS, FRARY AND CLARK, New 
Britam™ Conn. 

Siictions Gleanet 4 Umiversal. .aCat. 
No. E720. | 

* ok * 

*DeLco-LicgHt Company, Dayton, 

O. 

Refrigerating Machine “Frigidaire”. 

* Ok Ok 
*GENERAL EvLectric Co., Schenect- 
AGVjeIN AY. 
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Industrial and Laboratory Heating 
Apphances. 
is) E. Glue Rots; iy pes 11, 1=2.ai-4, 
1-6; I-15 to I-18 incl. 
Soldering Irons, Types I-8 to I-12 incl. 


Melting Pots, Cat. Nos. 1914582, 
246128. 
Solderiite Irdén” Fleaters;, “Cat:2 Nos. 


223401 223402. 

Tool Hardening Murmaces aCary anos 
223812, 223816, 246408. 

Rivet Heaters, Cat. Nos. 1950816G-1 
to 1950816G-10 incl. 

Melting Furnace, Type SM. 
Tempering Oven 

Box Type Furnace, Cat. No. 246409. 


Fittings 


iy Ler WYNSTON | Riu/w Of ot. 
Loronte One 


Porcelain Bushings for Knockouts 


Vor WW"; 
ok 


*A Lt-STEEL-EQuIP Co., Aurora, Il. 


Outlet Plates. 
és S 


*ATIT-STEEL-LOUIP CO, AurorayLi. 


Fittings for Conduit Boxes— 
Covers. 
ok 
Miscellaneous 
*PHILLIPS ELECTRICAL . WORKS, 


Ltp., EUGENE F., de Gaspe and Mar- 
mier Sts., Montreal, Que. 

Wires-Slow-Burning 

Slow-Burning Fixture Wires. 

Kk K * 

*These devices are under the Under- 
writers’ Laboratories re-examination 
or labeliservice; 
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Laboratory Facilities Behind the 
Hydro Lamp 


Our Inspector at Work 


All Hydro Lamps are Factory Inspected and 
Tested by a Hydro Inspector 


TELLICO MORRO OM OORORAMOOORAAOOADUNAUUMNNONORNULUNONUSERTONUOOUENN MONON DSTHNNUUOORETTNNUUNTOUOVNNNNVOVINTVVNUONDNTTNTANURNETRTTNONTETFTVNNUONTNTTTVNTNTDTTINIVONNTTTTTITTTTET TTT TTT} 


Phu 


t 5) 
eng 


; sh 
A: 
- a) 


' 
j ve 
; 
7 i> <a 
‘ 
J 


‘ 
‘ 


AT us 
HAST ap) i ih c Hae \ 
Ye Ne ; Wed ao re 


va Pt oie y 


wie 


a 


War sweyek ea oe 
aaa sila 


Hi 

RA 
ETN 

\ 


i iis | ; 
i Lhe she 
} ny i 


oS aes SST Se 


oe 
eh te 
= 


“ 
= 


as 


Mi ha er 
(tye Wes 


BINDING LiST FEB 15 adjj 


University of Toronto || 
Library 


qf 
fe) 
om 
v2 
n 
o a 
© 3 
eye 
ia 3 REMOVE 
e) 
4 fx 
hoes || THE. 
Sa s : 
oleae? CARD 
|} 0 ON 
BA A 
| 2 6 an FROM / 
ND ee Bo ; 
ee ee THIS 
r) 20 
orn | 
en POCKET 
> 
s 2 


DATE. 


Acme Library Card Pecket 
LOWE-MARTIN CO. LIMITED 


GoveLDoce 


Ont 
H 


ee en ee ee 
+ ae oe eer 


amy 


tte 2 ret oe . 
eens 


